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ABSTRACT

Experimental aerodynamic investigations were made in the Grumman Aerospace

Corp. 36" Hypersonic Wind Tunnel on a .00435 scale model of the H-32 Re-

usable Space Shuttle Booster. The objectives of the test were to determine

the static stability characteristics and control surface effectiveness at

hypersonic speeds. Data were taken at M = 8.12 over a range of angles of

attack between -5° and 850 at = 00 and over a range of side slip angles

between -100 and 10° at a = 0° and 70°. Six component balance data and base-

cavity pressure data were recorded.
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CONFIGURATIONS INVESTIGATED

Model Components Tested;

B5 - B6 with upturned nose; no cab.

B6 - Basic booster body with axisymmetrical nose for high-
angle testing. 550 sting adaptor coming out through top
of body in place of vertical tail. After body complete
with simulated thruster nozzles.

B7 - B6 with slab sides and bottom aft of the wing.

B8 - Basic booster body with axisymmetrical nose for low-
angle testing. Straight sting coming out base of body.

B9 - B6 with droop nose; no cab.

Bl1 - B8 with up-turned nose; no cab.

B1 2 - B8 with droop nose; no cab.

W4 - Basic wing configuration with 4 dihedral.

W
5

- W4 moved aft 2% of body length.

W
6

- W4 with 60 dihedral angle.

W
7

- W
3
with 8 dihedral angle.

H
4

- Basic horizontal tail with elevator.

H5 - H4 with elevator removed.

VQ - Basic vertical tail without rudder.

Model Component Combinations

B5W 5H4

B6

B6 W4

B6W4H4
B6W5H5
B6W5 H5

B6W6H4

Tested;

B8 V3

B8W4V3

B8H4V 3

B8W4H4V3

B8W5H4V3

B8W6 H4 V3

B8W7 H4V3

3



CONFIGURATIONS INVESTIGATED
(CONTINUED)

Model Component Combinations Tested (Con't):

B6W7H4 B9WsH4

B7W5H4 Bl1 W4H4V3

B8 B1 2 W4 H4 V3

B8 W4

Control Surface Deflections Tested:

Horizontal Tail -

The incidence of the horizontal tail was set to -30, -150°, and
00 with respect to the body centerline.

Elevator -

The elevator was set to -30° , -15° , and 00 with respect to the
horizontal tail chord plane.

Sketches of the components are shown in Figures 3 through 6.

Pertinent dimensional information for each of the components tested is
given in the "Model Component Description Sheets" which follow the figures.
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TEST FACILITY DESCRIPTION

GRUMMAN 36-INCH HYPERSONIC TUNNEL

DESCRIPTION: This is an intermittent blowdown to vacuum type tunnel. The

test section is 36 inches in diameter. High temperature air from a pebble

bed heater is introduced to the test section through fixed contoured,

axisymmetric nozzles.

PERFORMANCE PARAMETERS:

Mach Range:

Reynolds Number (xlO 6/ft):

Stagnation Pressure (psia):

Dynamic Pressure (psf):

Stagnation Temperature (OR):

Run Time (sec):

8, 10, 14

0.2 to 4.5

200 to 2200

100 to 1200

1000 to 3500

30 to 60

TESTING CAPABILITIES: Model mounting consists of a water-cooled, sting-

balance sector rig which features a model injection system. Instrumen-

tation for force, pressure, and heat transfer measurement is provided. A

Schlieren system is available.
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TEST CONDITIONS

The model was sting mounted by two different modes depending upon the range of

angles of attack covered. For angles between -5 and 30 a conventional sting

coming in the base of the model was used. At the higher angles of attack a

sting entering the top of the body in the region normally occupied by the ver-

tical tail was used. Force data were acquired by a 3/4" diameter Task Mk XLIII

balance.

Yaw runs were made at a = 0° and 70° by rolling the sting and model 900 and yaw-

ing the model in the tunnel pitch plane.

Base pressures were measured only on the low -a mounting configuration and

cavity pressures only on the high -a mounting configuration.' Base pressure cor-

rections were applied to the axial force coefficient and cavity pressure correc-

tions were applied to the normal force and pitching moment coefficients. All of

the coefficients in the stability axes system reflect the base and cavity pres-

sure corrections.

Schlieren photographs were taken on each run.

Configuration changes were accomplished through the use of interchangeable nose

and afterbody sections, wing dihedral blocks, and preformed body fairings to

produce the slab-sided body B
7
.

Trip strips were not used on the model to fix or originate transition. However,

the model was subjected to particle impingement from the pebble-bed heater which

8



TEST CONDITIONS
(Continued)

caused serious deterioration of the model surface during a run. The damage to

the model surface was especially severe at high angles of attack. The model

surface was smoothed after each run by light filing or rubbing with emery cloth

as required, but no effort was made to fill the depressions formed by the im-

pact of the particles.

Values of the tunnel parameters used in the test program are summarized in

Table I.
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CONDITIONS
4C- ,S7 - OZ o

BALANCE UTILIZED: 3/jL DJA. 7rAsK Mk XL.//l 6 - CeVwAVPA1&A

CAPACITY:

NF
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AF
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25, I ,-l
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DATA REDUCTION

The six-component aerodynamic forces and moments measured during the tests

have been reduced to coefficient form using the following reference values:

SRE
F

= reference wing aera = 13.344 in2

IREF = c = wing mean aerodynamic chord = 1.468 inches

bRE
F

= wing span = 9.652 inches

Ab = base area = 2.432 in2

Moments are reduced about a reference c.g. location which is located at model

station 7.812 on water line 1.587 and buttline 0.0 (see Figure 1).

High -a runs have corrections applied to the normal force (NF) and pitching

moment (PM) balance readings to account for the pressure in the cavity around

the end of the dog-leg sting. As a consequence of correcting the NF, CL and

CD for the high -a runs are compensated for cavity pressures.

(ANF)c due to cavity press = (Pt - Pc)( 891)

NF corrected = NF read - (ANF)c

(APM)c = -2.683 (ANF)c

PM corrected = PM read - (&PM)c

Low -a runs have an increment applied to the axial force (AF) balance reading

to express the axial force as though free stream static pressure were acting on

the base of the model. As a consequence of this operation on AF, CL and CD are

also for a model with free stream static pressure acting on the base.
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DATA PLOT INDEX

PLOTTED
COEFFICIENTS CONDITIONS

TITLE SCHEDULE VARYING PAGES

Model Build-up in Pitch - No Vertical
at High Alpha

Effect of Stabilizer Deflection - No
Vertical at High Alpha

Effect of Elevator Deflection, HITAIL = O. Deg.-
No Vertical at High Alpha

Effect of Elevator Deflection, HTAIL =-15. Deg.-
No Vertical at High Alpha

Effect of Elevator Deflection, HTAIL = -30. Deg.

Effect of Stabilizer Area

Effect of Wing Fore and Aft Location in Pitch -
No Vertical at High Alpha

Effect of Nose Shape

Effect of Aft Body Shape

Model Build-Up in Yaw, Alpha = 70. Deg.

Model Build-Up in Yaw, Alpha = O. Deg.

Effect of Wing Dihedral in Yaw, Alpha = 70. Deg.

Effect of Wing Dihedral in Yaw, Alpha = 0. Deg.

(A)

(B)

(B)

(B)

(C)

(C)

(B)

(B),(C)

(B)

(D)

(E)

(D)

(D),(F)

Configuration

Stabilizer Deflection

Elevator Deflection

Elevator Deflection

Elevator Deflection

Configuration

Wing Location

Configuration

Configuration

Configuration

Configuration

Configuration

Configuration

Note: Plotted Coefficients Schedule on following page.

1-10

11-18

19-26

27-34

35-41

42-48

49-56

57-71

72-79

80-89

90-97

98-107

108-118

CM
H-

i

SUMMARY



SUMMARY DATA PLOT INDEX
(CONTINUED)

PLOTTED COEFFICIENTS SCHEDULE:

(A) CL, CDF, CIM, CN, CAF, CDB, CAB vs. a,

CL vs. CDF, CL vs. CIM, CN vs. CLM

(B) CL, CDF, CIM, CN, CAF, CDB vs. a,

CL vs. CLM, CN vs. CIM

(C) CL, CDF, CLM, CN, CAF vs. a,

CL vs. CIM, CON vs. CIM

(D) CY, CLN, CSL, CYN, CBL, CL, CIM, CDF vs. 3,

CY vs. CYN, CY vs. CLN

(E) CY, CYN, CBL, CL, CIM, CDF, CDB vs. 3,

CY vs. CYN

(F) CDB vs. (3
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Notes:
1. Positive directions of force coefficients

moment coefficients, and angles are
indicated by arrows.

2. For clarity, origins of wind and stability
axes Siave been displaced from the center
of gravity.
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Figure 1. Axis systems, showing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle
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MODEL COMPONENT: BODY -

GENERAL DESCRIPTION: 

DRAWING NUMBER o / /ZA0--Z7. -7

DIMENSION: FULL SCALE MODEL SCALE

Length ,_-_-". _/_ _4_ /,, 

Max Width -_;3 /, ,,'
Max Depth ..4 ,- /. 767 ,-

Fineness Ratio ___ _ .. __

Area

Max Cross-Sectional

Planform

We tted

Base'

/9LZ

" /_

-='t z5 OCX 7/ /17<o~/ z1727•

+c~/rC/y ^@/AtV /5 /5~ /Bvoa d ,< 0ylso

-/Q i 73 9
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MODEL COMPONENT: BODY - 6

GENERAL DESCRIPTION: , ios - /4 /- 2- ,,u

/-1Z. . .

DRAWING NUMBER

DIE NSION:

Length

Max Width

Max Depth

Fineness Ratio

Area

.•/ 2 o %'.v -/2Zv 

'FULL SCALE

j3 w: D 

4.9# :4.yv33

Max Cross-Sectional

Planform

Wetted

Base

MODEL SCALE

/Z. 4-o ,,

/.e, f .

7 7- 7 ,;7.

7. o.-

z , , Z r

~ z,/* Ce e 0, ,? l f/e,

7a//=to= /7le C /A /V.'O

,k', x. 79 ,
,OV. /. 7s32

/ /a Oeedp
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MODEL COMPONENT: BODY - X7

GENERAL DESCRIPTION: / i /-c'z A4'g ,Wv'

' / >=C-/ . , , ,/- ,

DRAWING NUMBER /za 7 -7 -

DIMENSION: FULL SCALE MODEL SCALE

Length .Z.. ,o / Z,0 4e4 ,n

Max Width __ __ , /_ , _ _ ,

Max Depth .d- w. /, 7s.7 _ _7.

Fineness Ratio _ _ _'__'

Area

Max Cross-Sectional

Planform .

Wetted

Base

_g M,/,~ ,Co77/K < 4/ /1~C /J z 7-27 2 gC 71Y,

,pz/lrc/°JC ·= oofJ ?7, g7> ad rJL ' ;A,73imOO/agSt osc ,s ,S0oo , , S* 7& c?

Ar Xd op V4 rc
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MODEL COMPONENT: BODY - .

GENERAL DESCRIPTION: <2Z/d2 A& z

DRAWING NUMBER ,//9 S S /t -- -7

DIMENSION: FULL SCALE MODEL SCALE

Length 6S'".? ' /Z 1,6'4 '

Max Width - ,,. /,____ ,_ ,

Max Depth a. g ,i / 7.-7 ,.

Fineness Ratio 7 - 7_,___

Area

Max Cross-Sectional

Planform

Wetted

Base

///z

I

3/2 ~v .0 eo IC / M /

-. 00,0> e .s.? oo o,,/ ,s, *% /*' 4 4
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MODEL COMPONENT: BODY §,±

GENERAL DESCRIPTION: L_ / _'?

DRAWING NUMBER

DIMENSION: FULL SCALE MODEL SCALE

Length 5 .

Max Width 3_ ___

Max Depth z-,. " 7,>.

Fineness Ratio 7,0_s 7 e,.-

Area

Max Cross-Sectional

Planform

Wetted

Base

,/Ker cc-/rr /; t/ oW7//1 7,9 ov /, 7-Ft,

./e/w 4f ? /. epV i / /, ;, 7i
/ ell laE 7 ,J• */ a 2 ,/ 21 0
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MODEL COMPONENT: BODY - -

GENERAL DESCRIPTION: "t, -.c' .Sz =,.., > ,,,, f 7

~ .~ f....

DRAWING NUMBER

DIMENSION:

Length

Max Width

Max Depth

Fineness Ratio

Area

Max Cross-Sectional

Planform

Wetted

Base

/~7 /,, .SCI, /0z4--- 2,- - 7

FULL SCALE

p4f -,3
4734 jd-,

~aoc;z

Ts~Ls'

MODEL SCALE

/6f/,./,

/, 77 ~7.

_/0V/ "

ezd /l" z,4z 3 ;.z ,

, e~~o"X.0~ 044, 4*111 ./ I 7/ .r,

7/ce 7 c Z / .a 4: !/ 7 - O7,- /, 7 #"6
, ~~ _ _ vr 1/,7c
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MODEL COMPONENT: BODY- -

GENERAL DESCRIPTION: 1, ,'_rz a<_,._ 2_ . .z/
_ / I / , I I /, -

DRAWING NUMBER

DIlMENSION:

Length

Max Width

Max Depth

Fineness Ratio

Area

X// " ,v# v 1 00

FULL SCALE- 7

FULL SCALE

ktr-4 /7o

wg3 l

Max Cross-Sectional

Planform

Wetted

Base

/9i/ v

4//

MODEL SCALE

,/Z,~cO4 /4S

/,7*s7 ,.,.
7 -s

/. 7A7K *. -',

Z.e' s ;,4

2·*,Z ,t

oZc7c, hf° ,44/;:Y->/ 47 , ^o3 - ,f A4 -- 35i
JY vo~e? /Y $s CAz°° £w5 0e'2 gz 
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MODEL COMPONENT: 

GENERAL DESCRIPTION: _ . 3

-'-*_,

DRAWING NUMBCR: *

DIMENSIONS:

TOTAL DATA

co: /e / S;G), 2vF - GALE
·: .~~7~pl~L~-~-~FL-CL E

FULL-SCALE MODEL SCALE

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.F. of .25 MAC
B.L. of .25 MAC

Airfoj1 Section
Root
Tip

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. pf .25 MAC
B.L. of .25 MAC

L40

z/.0

D"

, , , ,,

/· O

· .- ? 
,/0

,,,~/ L.

_477

z' eeV:

/', 34-4/ 

..... '
,.u

.Lv-#7g /;7

., 7t,,/,,
/, 4~'9'~ .

i, g, n

, , ml ,

i. ,{

/j~t~qT~s~83t·"- C 4l*Z 7- /,S, O / -/ ?J5G2 e S 30

I ~ ' z - __



M. 1ODEL CMWENTY _

GENE4UL DESCRIPTION: __

7-e &/ 1f

/

, w --

_~~ 3fi ~koa /. , /

z4vrAyW

~%~e2~ve 4 I

DRAWING NUMBER:
_.,

DIMENSIONS:

TOTAL DATA

'Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Airfojl Section'
Root
Tip

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
hords '

Root
Ttp

' MAC
Fus. Sta. of .25 MAC

0 P. of .25 MAC
;B oL.L of .25 MAC
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MODEL COIPONENT:

GENERAL DESCRIPTIO

/_Q0f a 0

)N: _4/AZ/_/

DRAWING NUMBeR:

DIMENSIONS:

TOTAL DATA

FULL-SCALE MODEL SCALE

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line-

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Airfol Section
Root
Tip

EXPOSED DATA

Arei
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip

-'MAC
Fus. Sta. of .25 MAC
W.P. pf .25 MAC
B.L. of .25 MAC

-;
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MODEL COPWENT:

GENERAL DESCRIPTION:

e2neSov _A

=0 &Z6 2/• Z A /

DRAWING NUMBeR:

DIMENSIONS:

TOTAL DATA

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line'

Chords:
Root (Wing Sta. 0.0)
Tip, equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 FAC

Airfojl Section
Root
Tip

EXPOSED DATA

FULL-SCALE MODEL SCALE

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip

' MAC
Fus. Sta. of .25 MAC
MoP. pf .25 MAC
BoL. of .25 MAC
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MODEL COMPONENT:

GENERAL DESCRIPTION:

3'z a '/ ir24j-7 4 zIZV aa 44/X/ -

Aa,/~ ~~~~- 52z , /'ce/-Xc -

DRAWING NUMBER:

DIMENSIONS:

Area (c<y~, o)

Span (ec&quivalent.) (c rs ./)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingel ne

Area Moment (Normal to hinge line)

letc-

pr~ · z-r4 

FULL-SCALE

/7/ ,

/./ '/

, Z 97 _

37,,y0

i89- DZZ- 4

MODEL SCALE

L, ZogB /;z.- A0(/ e /7, r

O0. '70 ,,V

/Z, S /, o3 9,0
2r'Z? -

/' e I//, rz'-

AC- 'Okilz -e ~

,,g,^~~e 4 , 7 > /0 e, a z de 5vrx s^ 0 &: W/ ,0 e sc"fg5t'rze / ~~ ~ ~ rY/r~r / d~;C 
fi27X4</S Lr~ X a/ c a CdB, Nlad0> *z/ / "0 ct" - -" . 70'w
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MODEL COMPONENT: / Xe,/20z /gX - J-

GENERAL DESCRIPTION: X4& Aw-eleZ / ez 

! - _

* * s ' " ~~~~~~~~~~~~~,~

DRAWING NUMBER:

DIMENSIONS;

Area

Span (-equ'v4./'ant)("y

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

FULL-SCALE MODEL SCALE

': o 983 Vs 

f. Zze /,, .

f 1~

?f11 e1/1

// 7/g

/4d£Gr* / 14/oo e/ G /g a4 - -v
74 6 "0e~ // 0e d35

7//i ,. '4' "-/ 0-0e, ." / . f 4/g '73?
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MODEL COMPONENT:

GENERAL DESCRIPTION: ' '

atz 2i i- ::= .

DRAWING NUMBER:

Je-/.c 4q. /0 - / -k

o~a// 4 dD/2"6--/

DIMENSIONS:

Area

Span (-equivaleft)

Inb'd equivalent chord

Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

FULL-SCALE

J -

A9*AP -~/z -Z d-

MODEL SCALE

O/, V7r? ,*I.

_,-/ e?2o-

/ S - 7 yt /4, 4z -/ oev

;r;-+/,,A e g ,/ 10-Se 4v1 001 X/,} > /739
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NO4MENCLATURE

(General)

SADSAC
SYMBOL SYMBOL DEFINITION

a ALPHA angle of attack, angle between the projection
of the wind Xw-axis on the body X, Z-plane and
the body, X-axis; degrees

(3 ·BETA sideslip angle, angle between the wind Xw-axis
and the projection of this axis on the body
X-Z-plane; degrees

'4r PSI yaw angle, angle of rotation about the body
Z-axis, positive when the positive X-axis is
rotated toward the positive Y-axis; degrees

PHI roll angle, angle of rotation about the body
X-axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; degrees

P air density; Kg/m3, slugs/ft3

a speed of sound; m/sec, ft/sec

V speed of vehicle relative to surrounding
atmosphere; m/sec, ft/sec

q Q(PSI) dynamic pressure; 1/2PV, psi, psf
Q(PSF)

M MACH Mach number; V/a

RN/L RN/L Reynolds number per unit length; million/ft

p static pressure; psi

p total pressure; psi

CP CP pressure coefficient; (p-pw)/q

37



NOMENCLATURE (Continued)

Reference & C. G. Definitions

SADSAC
SYMBOL SYMBOL DEFINITION

S wing area; m2, ft2

-S SREF reference area; m2 , ft2

wing mean aerodynamic chord or reference
chord; m, ft, in (see Iref or LREF)

Iref LREF reference length; m, ft, in.; (see a)

bref BREF wing span or reference span; m, ft, in

Ab base area; m2 , ft2 , in2

c. g. center of gravity

MRP MRP abbreviation for moment reference point

XMRP abbreviation for moment reference point
on X-axis

YMRP abbreviation for moment reference point
on Y-axis

ZMRP abbreviation for moment reference point
on Z-axis

38



NOMENCLATURE (Continued)

Axis.System General

DEFINITION,

force; F, lbs

moment; M, in-lb

SYMBOL

F

M

Subscript'

N

A

L

D

Y

z

X

S

w

ref

Definition

normal force

axial force

lift force

drag force

force or moment about the Y axis

moment about the Z axis

moment about the X axis

stability 'axis system

wind axis system

reference conditions

free stream conditions

total conditions

base

t

b

39
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NGMENCLATURE (Continued)

Body & Stability Axis System

SADSAC
SYMBOL SYMBOL DEFINITION

Body Axis System

CN CN normal force coefficient; FN/qS

CA CA axial force coefficient; FA/qS

CAb CAB base a isl force coefficient;
Cb P~~[1] (Pb - p)/q] (Ab/S)

CAf CAF forebody axial force coefficient; CA - CAb

Cn CYN yawing moment coefficient; M/qS bref

C1 CBL rolling moment coefficient; Mx/qS bref

Common to Both Axis Systems

Cm CM1 pitching moment coefficient; My/qS Iref

Cy CY side force coefficient; Fy/qS

Stability Axis System

CL CL lift force coefficient; FL/qS

CD CD drag force coefficient; FD/qS

CDb CDB base, drag coefficient

CDf CDF forebody drag coefficient; CD - CDb

Cn CLN yawing moment coefficient; MZ, /qS bref

C1 CSL rolling moment coefficient; MX,s/qS bref

L/D L/D lift-to-drag ratio; CL/CD

L/Df L/DF lift to forebody drag ratio; C/CDf

40



NCMENCLATURE (Continued)

Surface Definitions

DEFINITION

horizontal tail incidence; positive when
trailing edge down; degrees

symmetrical surface deflection angle; degrees;
positive deflections are:

AILRON

CANARD
ELEVOK
ELEVTR
FLAP
RUDDER
SPOILR
TAB

6

AIL-L
AIL-R
ELVN-L
ELVN-R
SPLR-L
SPLR-R

SURFACE
SUBSCRIPTS

a

b

e
e

f

r

S

t

aileron -
(left aileron
canard -
elevon -
elevator -
flap -

rudder -
spoiler -
tab -

total aileron deflection;
- right aileron)/2
trailing edge down
trailing edge down
trailing edge down
trailing edge down
trailing edge to the left
trailing edge down
trailing edge down with respect
to control surface

antisymmetrical surface deflection angle, degrees;
positive trailing edge down:

left aileron - trailing edge down
right aileron - trailing edge down
left elevon - trailing edge down
right elevon - trailing edge down
left spoiler - trailing edge down
right spoiler - trailing edge down

DEFINITION

aileron

base

canard

elevator or elevon

flap

rudder or ruddervator

horizontal tail

tail

SYMBOL
SADSAC
SYMBOL

HORIZT

6



TABULATED DATA LISTING

A tabulated data listing, consisting of all aero data
and those created in arriving at the plotted material
quently, is available as an addendum to this report.
made up in two sections:

sets, both original
to be presented subse-
The tabular listing is

(a) a brief summary list of all data sets containing the identifier,
the descriptor, and the resident dependent variables.

(b) a full list of all data sets containing all resident or
selected aerodynamic coefficients of the data sets as well as
the above mentioned information.

The listing is currently sent on limited distribution to the following organ-
izations:

NASA AMES
GAC

Mr. V. Stevens
Mr. M. Quan

If copies of this listing are desired) please contact the above or the cog-
nizant SADSAC personnel who, for this data, is:

Miss B. J. Fricken
Department 2780
Chrysler Corporation Space Division
New Orleans, La. 70129

(504) 255-2304

42



PLOTTED

Note: On plots where low and high alpha ranges are stacked,
the CAF and CDF coefficients are in fact CA and CD for
the high alpha range, i.e., these coefficients were not
corrected for base pressures.
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ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION OESCRIPTION BETA HTAIL ELEVTR

OAC HST-020 TBC H-32 BOOSTER BOVS O.OO
GAC HST-OZO TBC H-32 BOOSTER BOW4V3 0.000
GAC HST-020 TaC H-32 BOOSTER SWI4H4V3 0.000 -15.000 0.000
6AC HST-020 TDC H-32 GOOSTER BSH4VS 0.000 -13.000 0.000

e.LBO

REFERENCE INFORMATION
SREF 13S.S440 S.IN.
LREF 1.4080 INCHES
BREF 9.6SZo INCHES
XMRP ?7.620 INCHES
YmRP 0.0000 INCHES
ZMEP 1.SraO INCHES
SCALE 0.4340 PERCNT

PAGE I

$.6

Q.0

J ae

z

LL.

LL

O 0.*

Fe, ,4

o.a

0.0

-s

DATA GET
I CXOI )
* CXOI. )
CGCXOS )J
GICX2rJ)

3y "

8



BUILD-UP IN PITCH - NO VERT

SYMBOL CONFIGURATION DESCRIPTION

GAC HST-020 TBC N-32 BOOSTER B8Y5
GAC HST-OZO TBC H-532 BOOSTER B8W4V58 GAC HST-OZO TBC H-32 BOOSTER 88W4H4V3
GAC nST-O20 TBC H-32 BOOSTER 88H4V 

PACN

I 50 40 40 O 0

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HTAIL

0.000
0.000
0.000 -15.000
0.000 -15.000

ELEVTR

0.000
0.000

.120

REFERENCE INFORMATION

SREF 15.3440 S.1N.
LREF 1.4660 INCHES
BREF 9.6s20 INCHES
XRRP T.6210 INCHES
YHRP 0.0000 INCHES
ZNRP 1.90ro INCHES
SCALE 0.4348 PgRCNT

PAGE 2

4.,

5..

I

S.,O

i.

*.6

o.0

1.5

1.0

0.s

DATA SET

(GCXOI )
(GCXQZI 
(GCXOI )
¢RCX2T7z

1111I



MODEL BUILD-UP IN PITCH - NO VERT ICAL AT HIGH ALPHA

'iII I I I _ I II .

0 10

ANGLE
DATA SET
(GCXOII)
(GCXOZl)
(GCXOOI)
(RCX2zZ)

3O

OF
SYMBOL CONFIGURATION DESCRIPTION

O &AC HST-020 TBC H-32 BOOSTER B:Vs
GAC HS1T-OZO TBC N-32 BOOSTER BSW4V

a GAC HST-OZO TBC H-32 BOOSTER BSW4H4V3
GAC HST-OZO TBC H-32 BOOSTER . 8sH4V3

MACH

40 so g0

ATTACK. ALPHA. DEGREES
BETA NTAIL ELEVTR
0.000
0.000
0.000 -15.000 0.000
O.000 -15.000 0.000

8.l20

ro 0o

REFERENCE INFORNATION

SREF 13.3440 SQ.IN.
LREF 1.4e60 INCHES
BREF 9.6SZO INCHES
XNRP ?.8210 INCHES
YNRP 0.0000 INCHES
ZNRP 1.5070 INCHES
SCALE 0.4348 PERCNT

PAGE 3

1..

1.6

s.O

1.0

0.o

0.Io

0.6

0.3

0.0

0.a

0.4

-0.0

-0.o

-n.0

-J

z
LU

LL

LUJ
0

LLI

LU

0

z
3-

I
i.-

-1. 
-so *0

11111

_~~ : 

_-<P 

I



4.*

4.0

9.I

Z
U 1.0

U.

LL
LL

W

.0

LL

.s
0

- o

-0.0

DATA SET SYMBOL

(GCXOZ ) 
IGCXOSI)C X08 72) 
(RCXrz )Z C

MACH

CONFIGURATION DESCRIPTION
GAC NST-020 TBC H-32 BOOSTER
GAC HST-020 TBC H-S32 BOOSTER
GAC HST-020 TBC H-32 BOOSTER
GAC NST-020 TBC H-32 BOOSTEF

0.120

ANGLE OF ATTACK, ALPHA. DEGREES
BETA HTAIL ELEVTR

BVS 3 0.00
B8W4V3 0.000
B8W4H4V3 0.000 -15.0 0.000

R B8H4V3 0.000 -S. 000 0.000

REFERENCE INFORMATION
SREF S13.3440 SQ.IN.
LREF 1.4680 INCHES
BREF g.6520 INCHES
XHRP r.8210 INCHES
YNRP 0.0000 INCHES
ZNRP 1.57TO INCHES
SCALE 0.4340 PERCNT

PAGE 4

11111



.ae

.i4

.a0

.L I

U

Z .14

O .1

U

06L .06 .
LL .ce

- o

.04

x

.03

0
0 - _o __

a .00

-. 04

.06

-. 10 
-10 0 10 30

ANGLE C
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(GCXOII) CGAC NST-02U TBC H-32 BOOSTER 88V3
(oCXO21) I CGAC NST-OZO TBC H-32 BOOSTER BdW4V3
(CCXOOL) GAC NST-020 TBC H -32 BOOSTER BaW4H4V3
(RCXZ2I) GACC HST-OZO TBC H-32 BOOSTER B6H4V3

MACH

30 40 50 60

OF ATTACK. ALPHA. DEGREES
BETA NTAIL ELEVTR
0.000
0 . 00
0.000 -15.000 0.000
0.000 -15.000 0.000

.1S20

0o

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF t.4660 INCHES
BREF 9.6520 INCHES
XNRP T.0210 INCHES
YNRP 0.0000 INCHES
ZNRP I.50ro INCHES
SCALE 0.434S PERCNT

PAGE 5
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.~. )

ANGLE

ANGLE

I I
30 40 5o0 o

OF ATTACK. ALPHA. OEGREES

I
To

I
0o

ONFICGURATION DESCRIPTION

HST-Z00 TBC H-32 BOOSTER
HST-020 TBC H-32 BOOSTER
HST-OZ TBC H-S2 BOOSTER
HST-020 TBC H-32 BOOSTER

BSV$
BeW4Vs
BSW4H4VS
BS04V3

BETA HTAIL

0.000
0.000
0.000 -15.000
0.000 -15.000

ELEVTR

0.000
0.000

*.120

REFERENCE INFORMA

SREF 13.3440
LREF 1.4600
BREF 9.0520
XMRP T.8210
YVRP 0.0000
ZMRP 1.50T70
SCALE 0.434S

PAGE

.. 0..
MODEL BUILD-UP IN PITCH - NO VERTICAL AT HIGH ALPHA

.00o4

.bmOO

.00o8

.001o

.oo00

.oo04

.001o

.ooo000

.ooo0

.0000

.0004

.0001

.0000 _
-ao

.t. .J1.
DATA SET

(FCXboz)
(rCXR2Z)
(FCX2r2)(FCXRY2)

SYMBOL

a
GAd
GA
GAd
GAq

MACH

00

TION

SQ0.1 N.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT

6

11ll1

-1
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-

Z .00oo1zw 1 3

.L .0014
LL

X .H00R

C

.001 -H04 AV .RN

IL .000Y

I< .0000 GAC __T-0_ T_____32_OOTR B V . SR F3 34 00Lm

FCX. 2 &AC H T-0ZU TBC H 32 800 TER B8.004V06a goo 1I 0OD 000 REF 20 CI ES

Z0RP S.5TO INCHE0S

NACH 8.ZoA SCALE 0.434O PERCNT

PAGE 7
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SYMBOL CONFIGURATION DESCRIPTION

GAC HST-OZO TBC H-32 BOOSTER e8V3
GAC NST-OZO TBC nH-Z BOOSTER B8W4V3

a GAC HST-OZO TBC H-32 BOOSTER B8W4H4V3
GAC HST-2OO TBC H-32 BOOSTER B8H4V

MACn

s5 .o 2.s 3.0

FOREBODOY ORAG COEFFICIENT. COF
BETA HTAIL ELEVTR

0 . 00

0.000
0.000 -15. 003 0.000

13 0.000 -1.000 0.00

8.tZ1

REFERENCE INFORMATION

SREF 13.3440 30.IN.
LREF 1.4610 INCHES
BREF 9.S520 INCHES
XMRP T.01Z0 INCHES
YHRP O.OUOO INCHES
ZNRP I.ss7o INCHES
SCALE 0.4348 PERCNT

PAGE . 8

a .

.0

Io
$.4

1.3

I 

o0.

O o.

I-

o..

- 0.

0o.0.°4

-.

DATA SET

(GCXOI )
( GCXOZ )
( GCXoSL )

NC 22 2)



I. I

-J

LLU.

LL
Ll
C

LL

9.0

a.4

t.6

1.0

0.S

0.0

0.4

o.3

0.0

0ATA SET SYMBOL CONFIGURATION DESCRIPTI

(GCXOl%) Q GAC HST-020 T8C nH-3 BOOS
(GCXOZI) GAC ST-020 TBC H-32 B009S
(GCXOSI) GAC HST-0Z0 TBC H-32 BOOS
(RCX2TZ). CGAC HST-OZO TOC H-32 BC

MACH

0.0 0.0 0.4 0.3 0.0 -O.2 -0.4

PITCHING MOMENT COEFFICIENT. CLM
ION BETA HTAIL ELEVTR

STER BV3S 0.00o
STER 8SW4V3 0.000
$TER BSW4H4V3 0.000 -15.000 0.000
)OSTER BSH4VS 0.000 -15.000 0.000

6.120

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.4660 INCHES
BREF 9.65r0 INCHES
XHRP 7. 210 INCHES
YNRP 0.0000 INCHES
ZHRP I.SY0O INCHES
SCALE 0.434s PERCNT

PAGE 9
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PITCHING MOMENT COEFFICIENT. CLM
SYMBOL CONFIGURATION DESCRIPTION

CAC HST-020 TBC H-3Z BOOSTER BYV3
GAC HST-020 TBC H-3Z BOOSTER BBW4V3
G CAC HST-O20 TBC H-32 BOOSTER BBW4N4V3
GAC NST-020 TBC h-32 BOOSTER BSH4V3

MACH

BETA NTAIL ELEVTR
0.000
0.000
0.000 -15.000 0.000
0.000 -15.000 0.000

8.120

REFERENCE INFORMATION
SREF 13.3440 S. IN.
LREF 1.4680 INCHES
BREF 9.652U INCHES
XNRP 7.8210 INCHES
YMRP 0.0000 INCHES
ZNRP 1.S100 INCHES
SCALE 0.4340 PERCNT

PAGE 10
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4.3

z

i.-
z

Ll.

Z

LLJ

w
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0
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EFFECT OF STABILIZER DEFLECTION - NO VERTICAL AT HIGH ALPHA

$.6

1.,

U

z

U

LL
LL

U.
-J

1.0

0.B

0.4

0.4

0. I

0.0

-It 10 to

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(GCXOZI) C AC HST-OZO TBC H-3Z BOOSTER
(GCXOSI) 2 GAC HST-OZU TBC H-32 BOOSTER
(COCXOB) GAC HST-OZO TBC H-32 BOOSTER
(RCX09&) a GAC HST-020 TBC H-32 BOOSTE

::::: B rc~- e, TC-.MI

MACK

a 0O 40 so0 0

ANGLE OF ATTACK. ALPHA, DEGREES
BETA HTAIL ELEVTR

B8W4VS 0.000
88W4H4V3 0.000 0.000 0.0o0
B8W4H4V3 0.000 -IS.ooo Oo000

R B6W4H4 0.000 -30.000 0.000

o. 20

G0 sO

REFERENCE INFORMATION
SREF 13.3440 S4. N.
LREF 1.4680 INCHES
BREF 9.6SZO INCHES
XHMRP 7.8210 INCHES
IHAP 0.0000 INCHES
ZHRP 1.S6TO INCHES
SCALE 0.4348 PERCNT

PAGE 11
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EFI
4..0 

...

.o0

a..

.0o

1.s

1.0

0.5

o 0.0 .. . .010

DATA SET SYMBOL

(GCX0ZI) 2

(RCI09S

nACH

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION BETA HTAIL ELEVTR

GAC HST-020 TBC H-32 BOOSTER 8W4V3 0.000
GAC NST-020 TBC H-32 BOOSTER B8W4H4V3 0-.000 0.000 0.000
GAC HST-OZO TBC H-32 BOOSTER BSb4H4V3 0.000 -15.000 0.000
GAC HST-020 TBC H-32 BOOSTER 86W4H4 0.000 -30.000 0.000

*.l t

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.4660 INCHES
BREF 9.6520 INCHES
XMRP 7.8210 INCHES
yTRP O.U0000 INCHES
ZmRP 1.So0 INCHES
SCALE 0.4348 PERCNT
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-J

0.0

z

0o.

- 0.
Z

-0.4

-So o lo so

ANGLE C
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(ICXOz2) GAC NST-0ZO TBC H-32 BOOSTER B W4V3
(GCXD03) a GAC HST-020 TBC H-32 BOOSTER B8W4H4V3
(GCXOtI) G CAC HST-O20 TBC H-32 BOOSTER BsWAH4V3
(RCXOBI) U GAC HST-020 TBC H-32 BOOSTER B6W4H4

MACH

30 40 so 60

OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR
0 .000
0.000 0.000 0.000

.0.000 -15.000 0.000
0.000 -30.000 0.000

6*.120

REFERENCE INFORMATION
SREF 13.3440 S9.IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XNRP T.6210 INCHES
YNRP 0.0000 INCHES
ZNRP 1.56ro INCHES
SCALE 0.4346 PERCNT

PAGE 1 3
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EFFECT OF STABILIZER DEFLECTION - NO VERTICAL AT HIGH ALPHA
4..

4.0

B.S

z
U

z
i-

W
U

UL

LU

LLJ

0

Z:

Z

0.o

U..

.o0

1.5

1.o

o.s

o.o

-o.1

DATA SET SYMBOL
( GCXOZI )
( GCXI031) 
(GCXOS *
t ecxoo~ 1 U

MACH

I
.1

0 l0

.;~ i i i i 

t0 30

ANGLE OF
CONFIGURATION DESCRIPTION

GAC HST-020 TBC H-32 BOOSTER 88W4V3
GAC HST-020 TBC NH-2 BOOSTER BSW4H4V3
GAC HST-020 TBC H-32 BOOSTER B8W4H4VS
GAC HST-020 TBC N-32 BOOSTER 86W4H4

I I
40 so so

ATTACK. ALPHA. DEGREES
BETA tTAIL ELEVTR

O 000
0.000 0.000 0.000
0.000 -a5.000 0.000
0.000 -30.000 0.000

.o120

70I *0 0o

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF. 1.4660 INCHES
BREF 9.6520 INCHES
XNRP r.l210 INCHES
YNRP 0.0000 INCHES
ZNRP 1.5070 INCHES
SCALE 0.4346 PERCNT
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EFFECT OF STARBILIZER DEFLECTION - NO VERT ICAL AT HIGH ALPHA
* * t I r Iw · w · i · i · i i ~ w v i i* w ! I I · 1'w ,- w a W

;wtrg Wws WB wfw .. 1wWwg W9W Ww l~lW1 t"A

======== - =~~~~~~~~~~~~~~~Ik

-. 06

-. 06 

-. 10
-SO

DATA 5E;T SYMBOL

(GCXOZI)

(GCXOO1 )
(RCXO SI) U

MA C I

0 ,0
T

I K

: in~~~~~~~~~~~~~~~~~~~~~~~~~~_-Q

-v .

40 so30

ANGLE OF
CONFIGURATION DESCRIPTION

GAC HST-OZO TBC H-3S BOOSTER B8W4V3
GAC HST-2O0 TBC H-32 BOOSTER BSW4H4V3
GAC HST-2OO TBC H-32 BOOSTER B8W4H4V3
GAC HST-020 TBC H-32 BOOSTER B6W4H4

s0

ATTACK, ALPHA. DEGREES
BETA HTAIL ELEVTR

O .000
0.000 0.000 0.000
0.000 -1t.000 0.000
0.000 -30.000 0 .000

8.120

i

1
To o0 o0

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XHRP 7.8210 INCHES
YNRP 0.0000 INCHES
ZHRP L.56SO INCHES
SCALE 0.4346 PERCNT
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EFFECT OF STABILIZER DEFLECTION - NO VERTICAL AT HIGHALPHA
.0010

.0034

.00Go

.00oo

m
0
U

I-.
z
LiJ

U

LL
LL

0

ucr
O

m

.00o1

.001o

.0013

.0010

.0000.ooo·

.o000

.0004

.00oo

.0000 
-so

OATA SET SYMBOL

IFC 1232
(FCXtSZ)I 

ACHn

· ·[ I T = I 

{

]J~v
= =X === - - S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,

_.lA} 

/ 

I
0 o0 go

CONFIGURATION DESCRIPTION
GAC HST-020 TBC H-32 BOOSTER
GAC HST-0Z0 TOC H-32 BOOSTER
GAC HST-020 TOC N-32 BOOSTER

a

NNGLE OF

BSW4VH4 VS
OW 4H4V3

BOWAHAV 

I
0o 40

ATTACK.
SETA

.1 I
so0 o

ALPHA. DEGREES
A HTAIL ELEVTR

O.000
O.000 0.000
0.000 -1S.000

O.000
0.000

0.120

.1
ro *0

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XMRP 7r.210 INCHES
Y"RP 0.0000 INCHES
ZNRP 1.5ST0 INCHES
SCALE 0.4340 PERCNT
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S.o

I

I

Z

LL

U

0.4

0.3

0.0

I.. .4 1. 1.0 0.° a..

PITCHIP
OATA SET SYMBOL CONFIGURATION DESCRIPTION
I(CX021) J GAC HST-020 TBC H-32 BOOSTER BWAYVS
I(CX031) GAC HST-020 TBC H-32 BOOSTER B8W4H4V3
(GCX091) 0 GAC HST-020 TBC H-32 BOOSTER BBSWH4V3
(RCX091) GAC HST-020 TBC H-32 BOOSTER B6W4H4

MACH

0.4 0.3 0.0 -0. -0.4 -0.6 -1.0 -1.2

NG MOMENT COEFFICIENT. CLM
ALPHA ELEVTR HTAIL RrFERENCE INFORMATION

0.000 0.000
0.000 -15.000
0.000 -30.000

6.Z20

SREF 13.3440 SQ.IN.
LREF 1.460O INCHES
BREF 9.53Z0 INCHES
XHRP T.S210 INCHES
YHRP 0.0000 INCHES
ZNRP 1$.STo0 NCHES
SCALL 0.43S4 PERCNT

PAGE 17
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1.4 1.2 1.0 0.8 0.6 0.4 0.2 0.0 -O.2 -0.4

PITCHING MOMENT COEFFICIENT. CLM
CONFIGURATION DESCRIPTION ALPHA ELEVTR HTAIL

GAC HST-020 TBC H-32 BOOSTER B8W4V3
GAC H3T-020 TBC H-32 BOOSTER BW4MH4V3
GAC HST-020 TBC H-32 BOOSTER B8W4H4V3
GAC HST-020 TBC H-32 BOOSTER B6W4H4

0.000 0.000
0.000 -S1.000
0.000 -30.000

6.12O

-0.6 -0.0 -1.0 -1.I

REFERENCE INFORNATION

SREF 13.3440 SO.IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XMRP 7.2Z10 INCHES
YNRP 0.0000 INCHES
ZNRP 1.S0ro INCHES
SCALC 0.4340 PERCNT

PAGE 18

4.5

4.0

3..

8.8

R.$

2.0

1.5

1.0

z

Zz

U

LL
LL

U-

LL

0

-J
.4:
r

0Z

0.5 -

0.0 -

-0. _
1.0

SYMBOL

a

DATA SET

(GCXO21)
(GCX03I 
(GCX8O1)
(RCXO91)

MACH

1111



1.0

-I

c--
z

LL
LL

CU

LLa

-1

u

._

1.4

5.3

1 .0

o0.

0..

0.4

0.C

0.0

-. L-
IDO

DATA SET SYHBOL CONFIGURATION DESCRIPTION
(GCXo3I) B GAC HST-020 TBC H-32 BOOSTER
(RCXO4I) L GAC HST-020 TBC NH-2 BOOSTEI

MACH

0 40 o0 0o

ANGLE OF ATTACK. ALPHA. DEGREES
ETA HTAIL ELEVTR

BSW4H4V3 0.000 0.000 0.000
1R 6W4H4 0.000 0.000 -15.000

08.20

REFERENCE INFORMATION
SREF 13.3440 53.1N.
LREF 1.460o INCHES
BREF 9.6520 INCHES
XMRP T.·210 INCHES
YNAP 0.0000 INCHES
ZhRP 1.$500 INCHES
SCALL 0.4340 PERCNT

PAGE 1 9



eu
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0
LO 3.o

0

0.1

1.0

-&O 0 IO tO

ANGLE C
DATA SeT SYMBOL CONFIGURATION DESCRIPTION
(GCXOL31 GAC NST-020 TBC H-32 BOOSTER B8W4H4V3
(RCXO4J ) SAC HST-OZ0 TBC NH-Z BOOSTER B6W4H4

MACH *.t20

30 40 S0 60 T0 so0 o

IF ATTACK, ALPHA. DEGREES
iBTA HTAIL ELEVTR REFERENCE INFORMATION
0.000 0.00O O.000 SRCF 13.3440 S. IN.
O.D0 0.000 -IS.000 LREF I .468 INCHES

BREF . S20O INCHES
.XMRP 7.210O INCHES
YHRP O.0000 INCHES
ZMRP I .56O I.NCHES
SICALE 0.4146 PCRCNT

PAGE 20
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z
w

O

LL. 0.

-0.0

Lii

-0.4

U

-
-0.0

-0.o

t-.ato g o

ANGLE C
DATA SET SYMBOL CONFIGURATION DESCRIPTION

cGCXO3S) , GAC HST-020 TBC n-32 BOOSTER B8W4H4V3

IRCX041) L GAC HST-OZ0 TBC H-3Z B00OTER B6U4H4

MACN

0 o40 so so

OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR.

O.000 0.000 0.000
0.000 0.000 -15.000

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.4660 INCHES
BREF 9.6520 INCHES
XHRP ?.S210 INCHES
YNRP 0.0000 INCHES
ZNRP 1.5670 INCHES
SCALE 0.4341 PERCHT

8.I20

PAGE 21



lF Fl FVATfl; nFFI FrTIN.HTAII =f. DEG. - NO VERTICAL AT HIGH ALPHA
FL1 lL Ur LLLTR Iu UR UL LL II Vilt III II I -s We L;L- %-;#;* 

. /:T~~~~~~~~~~~~~& I I I 

....~A An Go 9nT I l

ANGLE OF ATTACe
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(GCX031) n GAC HST-020 TBC H-32 BOOSTER 88W4H4VI
(RCXo04) L GAC HST-020 TOC H-32 BOOSTER B6W4H4

NACH

K. ALPHA. DEGREES
BETA HTAIL ELEVTR

o.o0D 0.000 0.000
0.000 . 0.000 -15.000

*.120

REFERENCE INFORMATION

SREF 13.5440 SQ.IN.
LREF 1.4660 INCHES
BREF 9.0520 INCHES
XNRP 7.6810 INCHES
THRP 0.0000 INCHES
ZMRP 1.5870 INCHES
SCALE 0.4340 PERCNT

PAGE 22
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EFFECT OF ELEVATOR DEFLECTION.HTAIL:O. DEG. - NO VERTICAL AT HIGH ALPHA
-- w- I ....... I-- --- v. .....I-. - .......-
·~~~~~~~~ IG I !~k·TI· ~ I '1 . -- I i i

· I0

.138

LL
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x

0
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.$1

.13

.10L

.80
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.04

.08

.00

-. 0I

-. 04

-. 06

-. 00

-. 1 
-10 o 10 so

ANGLE (
DATA SET OTNBOL CONFIGURATION DESCRIPTION
(IGCXO3D)I ) GAC HST-020 TBC H-32 BOOSTER BSW4H4V3S

oCXO4DIJ GAC HST-OZO TBC H-23 BOOSTER 86W4H4

MACH

*1

30 40 so0 60

OF ATTACK. ALPHA. DEGREES
BETA AHTIL CLEVTR

O.noo O.DDo O.DDD0 0000 0.I -. 000aoo 0. : -0 000 -5.Goo

8.120

70 s0

REFERENCE INFORIMATION
$REF 13.3440 SQ.In.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XMRP 7.0210 INCNES
YNRP 0.0000 INCHES
ZNRP 1.50o INCHES
SCALE 0.4340 PERCNT

PAGE 23
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EFFECT OF ELEVATOR DEFLECTION.HTAIL:O. DEG. - NO VERTICAL AT HIGH ALPHA
.00os

.0034

.00eo

.0080

co

Z

LL

LL

U

L

COL
U,
co

.oo00

.ooS0

.oo14

.oo00

.ooo0

.0008

.0004

.0004

.0002

.0000 "-
-1O

SYMBOL MACH

0 0.120

GAC HST-020

· · a ~ a · * ~ · · & I ! · A ,, · a i a , ' · I * I ~ · ·
0 10 tO

ANGLE OF
PARAMETRIC VALUES

BETA 0.000 HTAIL

ELEVTR 0.000

DATA MIST. COOE MVT*EV

TBC H-32 BOOSTER

0.000

30

ATTACK.
40 50

ALPHA. DEGREES

60 TO s0

REFERENCE INFORMArION

SREF 13.3440 S0.lN.
LREF 1.4660 INCHES
BREF 9.65s0 INCHES
XHRP T.2z10 INCHES
YHRP 0.0000 INCH[E
ZHRP 1.5670 INCHES
SCALE 0.4346 PERCNT

B8W4H4V3 (FCX232) 05 AUG 71 PAGE 24
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S.S

a .

S

-

2

Li

.J

LI

--

_1

1.0

0.e

0.6

0,4

0.0

-0.2
'.e G.4 .8 o.0 o.e O.a

PITCHIN
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(CCXOSI) GAC NST-020 TBC N-32 BOOSTER SSW4H4VS
(CX.041) OGAC NST-020 TBC N-S2 BOOSTER 86W4H4

WAC3C 0.1o0

0.4 0.3 0.0 -0.3 -0.4 -0.6 -0.0 -1.0 -1.3

JG MOMENT COEFFICIENT, CLM
BETA NTAIL ELEVTR REFERENCE INFORMATION
0.000 0.000 0.000 SREF 13.3440 S. IN.
0.000 0.000 -15.000 LREF 1.4660 INCHES

BREF 9.6520 INCHES
XMRP 7.0310 INCHES

#RHP 0.0000 INCNES
XNRP 1t.StO INCHES
SCALE' 0.4346 PERCHr
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4.,

9.l

.o

I.o

1.s

1.o

o.s

o.o

-0*s I * I , * , , , . . J. | .I . .J ,., , A.J.
1. 1.4' 1.2 1.0 0.8 0.6

PITCHIN
DATA SET SYH8OL CONFIGURATION DESCRIPTION
(GCXO31 Q GAC HST-020 TBC H-32 BOOSTER BSW4H4V3
(RCXO4I) GAC HST-020 TBC H-32 BOOSTER B6WAH4

MACH

0.4 0.2 0.0 -0.3 -0.4

4G MOMENT COEFFICIENT.,CLM
BETA NTAIL ELEVTR
O.000 0.000 0.000
0.000 0.000 -15.000

. 120

-0.6 -0.0

REFERENCE INFORMATION
SREF 13.3440 sQ.IN.
LREF 1.4600 INCHES
BREF 9.6530 INCHES
XHRP 7.0210 INCHES
TMRP 0.0000 ICHnEs
ZMRP I.5070 INCHES
SCALE 0.4340 PERCNT

PAGE 26
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SYMBOL CONFIGURATION DESCRIPTION
GAC HST-02O TBC H-32 800STER BSW4H4V3
GAC NHT-0GZ TBC H-32 BOOSTER BSW4NH4V

0 GAC HST-020 TOC H-32 BOOSTER BSW4H4

MACH

2 30 40 s0 60

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR
0.000 -15.000 0.000
0.000 -- s.000 -15.000
0.000 -15.000 -30.000

8.120

REFERENCE INFORMATION

3REF 13.3440 SC.IN.
LREF 1.406U INCHES
BREF 9.0520 INCHES
XMRP ?7.610 INCHES
YNRP 0.0000 INCHES
ZmRP 1.50ro INCHES
SCALC 0.4340 PERCNT

PAGE 27

S.O

.4

1.3

5.0

0.S

0.4

-J

Li

U

LA

LLi0
U

-j

0.a

0 .
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DATA SET
(tCXO0%)
(cCXOr$)
(RCXO6)



· .

0.,

a .0

*.o

I.0

.5S

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA HTAIL ELEVTR

cGCXOSl) GAC HST-020 TBC H-32 BOOSTER B:W4H4V3 0.000 -1.000 0.000
(GCXOtI) GAC HST-020 TBC N-32 BOOSTER BSW4H4V3 0.000 -15.000 -IS.000
(RCXO6 ) o GAC HST-020 TBC H-32 BOOSTER B6W4H4 0.000 -15.000 -30.000

MACH 8.120

REFERENCE INFORIATION

SREF 15.3440 SQ.IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XNRP 7.s210 INCHES
YNRP 0.0000 INCHES
ZNRP 1.7SO INCHES
SCALE 0.4340 PERCNT
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DATA SET SYMBOL

(0 CX081
( GCXO T )
(RCXOI 611

MACH

CONFIGURATION DESCRIPTION
GAC HST-OZO TBC H-32 BOOSTER
GAC HST-OZO TBC H-32 BOOSTER
GAC HST-O20 TBC N-32 BOOSTEI

.120

u 30 40 50 tc

ANGLE OF ATTACK. ALPHA. DEGREES
OETA HTAIL ELEVTR

BSW4H4VS 0.000 -15.000 0.000
B8W4H4V3 0.000 -15.000 -15.000

R B6W4H4 0.000 DD S.OO --30.000

REFERENCE INFORMATION
SREF 13.3440 SQ.IN.
LREF 1.4680 INCHES
BREF 0.6580 INCHES
XNHP r.6810 INCHCS
YHRP 0.0000 INCHES
ZHRP I.s6t0 INCHES
SCALE 0.4340 PERCNT
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4*.

Z
U

Z

U.

U

LJ

0
LL

-J

rz

Z

4.0

5.1

3.o

.o0

1.5

o.o

-os .. .... .. 
-tO O o0 o 

ANGLE C
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(GCXOOI) Q GAC HST-OZ0 TBC (-32 BOOSTER B:W4H4V3
I CXOTI) GAC HST-OZO TBC N-32 8OOSTER BBW4H4V3
(RCX061) I GAC HST-D20 TBC H-32 BOOSTER B6W4H4

MACH

OF ATTACK. ALPHA. DEGREES
BrTA HTAIL ELEVTR
O.000 -15 .000 0.000
0.000 -15.000 -15.000
0.000 -15.000 -30.000

.IS20

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.4640 INCHES
BREF 9.6520 INCHES
XMRP r.o21O INCHES
TNRP 0.0000 INCHES
ZNRP 1.5070 INCHES
SCALE 0.4340 PERCNT
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cr
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DATA SET SYMBOL

(IGCX0O1) O
(RCXO..I) 0C

MACN

c.rrrT ir rPi rVATna nFlm FrTflnl.WTAIl =-15. nFG.

10

"' ~ ,fr __J BL\

. _ n

t

,0 so ·0 To s , 0

,~ ~~~.I..-h-. --- - m n000

ito

ANGLE
0F

OF

- NO VERTICAL AT HIGH ALPHA.
-r[,, Ur / tV IUIR UL. ,. .I.Ll . 1l*llfn l J_ *. -*. .v * . . . .. _ .* ,. _ _ _ 

I I i ! I I I I !-r I I I I i- - ! ~' I · !FT-- I I i - -r i !- --- ii i ! I 
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1A I I E i Q 
.1
Ah

0

CONFIGURATION DESCRIPTION

CAC HST-020 TBC H-32 BOOSTER B8W4H4V3
GAC NST-020 TBC H-32 BOOSTER 88W4H4V3
GAC HST-OZO ToC H-32 BOOSTER BfW4H4

I I:I

ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR
0.000 -15.000 0.000
0.000 -15.000 -15.000
0.000 -15.000 -30.000

REFERENCE INFORMATION

SREF 13.3440 SO.IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XHRP T.4$10 INCHES
YHRP 0.0000 INCHES
ZHRP 1.570 INCHES
SCALE 0.4341 PERCNT

8.120

PAGE 31
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FFFfCT nF Fl FVAT"R nlFFI FrfTlN.HTATI -=1I nFri _ Nn VFRTIrAI AT HTIH Al PHA
.i i 
.0eII
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.00OS

.00o0

C

z

u
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h
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0
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en

o0016

.0014

.0014

.0013

.0010

. 0000

.o000

.0004

.000

.0000
-I10 O 10

DATA SET SYMBOC CONFIGURATION DESCRIPTION

(FCX2Z2) GAC HST-020 TBC H-3Z BOOSTE
IFCX$32) GAC 1ST-OZ0 TBC H-32 BOOSTE

MACH

IO 30 40 SO 00

ANGLE OF ATTACK. ALPHA, DEGREES
BETA HTAIL ELEVTR

ER BW4N4VS 0.000 -. OOO O.OOO000
ER 8SW4H4V¥3 O .OOO 000 --5.000

.120

bk g 1 L.L.--vII lt./I' i./bl I'--L,.M I ~./11flllll&L ------ lqI~ Ii-- ./! I 1/ Vi--I.I &ML-- Il I~./l7 Ub llul

r i t ! ! ~ i w ! ! ! ! ! ! ! i ! i 1 I 

. _P~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,
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·~ ·T i i 

REFERENCE INFORMATION
SREF 15.3440 S$.IN.
LREF 1.4600 INCHES
BREF 9.6520 INCHES
XHRP 7.z0IO INCHES
YRrP 0.0000 INCHES
ZMRP 1.54TO INCHES
SCALE 0.4344 PCRCNT

PAGE 32
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EFFECT OF ELEVATOR DEFLECTION.HTAII =-1_. nDFG_ - NO VFPTlrAL AT HIrGI Al PHA

0..

CONFIGURATION DESCRIPTION
GAC HST-OZ0 TBC H-3t BOOSTER
GAC HST-OZO TBC H-32 BOOSTER
GAC HST-OZ TBC H-32 BOOSTER

- m A k& lI . . .i & I I _J I I * * F * * .. I .1 . _I .. I ... . I
F

0.· 0.4 Q0. 0.0 -0. -0.4

PITCHING MOMENT COEFFICIENT. CLM
BETA nTAIL ELEVTR

B8W44V3 0.000 -i.000oo 0.000
BSW4H4VS 0.000 -1. S000 -15.000

R B6W4H4 0.000 -15.000 -30.000

.120O

-0.6 -O.g -1.0 -1.8

REFERENCE INFORMATION
SREF 13.3440 S0.IN.
LREF 1.4660 INCHES
BREF 9.65zo INCHES
XNRP 7.8210 INCHES
YMRP 0.0000 INCHES
ZNRP 1.50ro INCHES
SCALE 0.4354 PERCNT

PAGE
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4.0

a.4

Z-
U

LL

LL
U
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-j

1.·

0.4

0.*

0.4

O.I

0.0

I.o

OATA SET
(t CXO81 )
(GCXOrI)
(RCXO1 )

C

SYMBOL

MACH

-,-, -- ,,.. ,-.- --'.-.-*,';7 .. ;';'......" ,'"'7 :;-"- .'~' H|lw~ :".'". /'"'.":' ,l ..

· · i i

n 1 .4 . o .1 -n

k 
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EFFECT OF ELEVATOR DEFLECTION,HTAIL=-15. DEG. - NO VERTICAL AT HIGH ALPHA

0.5

0.0

-o.s 4
1..

ElT il ! l t ~ I! . i ! l. ww w ww wl * le *Vi I I** * * ! I **l I! *i l*l

d - 4 -

t~~~~~t X~~~~ t v 

1.4
I

$.a 1.0
I I I .

O.* O 4 0.I 0.0 -0. -0.4 -0.* -O * -1.O -I.2

DATA SET SYMBOL
(GCXoS$)
(GCXOTI) 

(RCXO6S) O

MACN

CONFIGURATION DESCRIPTION

GAC HST-02D TBC H-32 BOOSTER
GAC NST-020 TBC H-32 BOOSTER
GAC HST-020 TBC H-32 BOOSTE

PITCHING MOMENT COEFFICIENT. CLM
BETA HTAIL ELEVTR

BW4H4V3 0.000 · -15000 0.00
BSW4H4V3 0.000 -15.000 -15.000

R B6W4H4 0.000 -1.O000 -30.000

·. IZ

REFERENCE INFORMATION
SREF 13.3440 SQ.IN.
LREF 1.4680 INCHES
BREF 9.6ZO INCHES
XNRP 7.Zo10 INCHES
YMRP 0.0000 INCHES
ZMRP 1.SS70 INCHES
SCALE 0.434A PERCNT
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-

W o. 

LL
LLLLi.
w

U .

0.0

-0.* s a-O.s

DATA SOCT SYMBOL
(acX091 )
(AcxllO)
(RCXEII) Q

MACH

CONFIGURATION DESCRIPTION

GAC HST-020 TIC H-32 BOOSTEI
GAC NST-020 TIC H-32 BOOSTEi
GAC HST-020 TBC H-32 BOOSTER

.1o20

as so6 8 O

ANGLE OF ATTACK. ALPHA. DEGREES
SETA HTAIL ELEVTR

R 3BW4H4 0.000 -30.000 0.000
R B6W4H4 0.000 -30.000 -15.00'
R B6W4H4 0.000 -30.000 -S0.000

REFERENCE INFORMATION
SREF 13.3440 SQ.IN.
LREF 1.4600 INCHES
BREF 9.6520 INCHES
XMRP 7.6210 INCHES
YHRP 0.0000 INCHES
ZHRP 1.6870 INCHES
SCALE 0.4340 PERCNT
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1111



a.I

a..

a.s

.0o

1.5

1.0

o..

.Oa0.0 as

DATA SET SYMBOL

(RCX091) n
(RCX1l M j C 

MACH

CONFIGURATION DESCRIPTION
GAC HST-OZ0 TIC H-32 SOOSTEI
GAC HST-020 TBC H-32 SOO0TEI
GAC NST-020 TBC H-32 80OSTEI

0.120

ANGLE OF ATTACK, ALPHA. DEGREES
IETA HTAIL ELEVTR

R 86W4H4 0.000 -50.000 0.000
'R B6W4H4 0.000 -50.000 -15.000
:R 86W4H4 0.000 -30.000 -30.000

REFERENCE INFORMATION
SREF 13.3440 50.IN.
LREF 1.4600 INCHES
OREF 6.0so0 INCHES
XHRP 7.6810 INCHESC
YHlP 0.0000 INCHES
ZMRP 1.506r INCHES
SCALL 0.4S40 PERCNT
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U

o

0.4

U-

.- o.a

* o

- 0.0

30 40 4 50

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RCXo9) GAC HST-020 TBC H-32 BOOSTER

RC l) AC ST-020 TC H-Z B.4OOSTER

U°0

(RCXIOI) O GAC NST-020 TBC -32 BOOSTERaRcxlol: GAC H3T-020 TBC 2-32 BOOTER

IRCIIII) C) GAC 1431-020 TBC 14-32 BOOSTER

MACH

s5 co 65 ro

ANGLE OF ATTACK. ALPHA. DEGREES

B6W4H4
86W4H4
B6W4H4

BETA HTAIL ELEVTR
0.000 -30.000 0.000
0.000 -30.000 -15.000
0.000 -30.000 -30.000

0.120

REFERENCE INFORMATION
SREF 13.3440 SQ.IN.
LREF 1.4000 INCHES
BREF 9.6520 INCHES
XHRP T.2110 INCHES
YNRP 0.0000 INCHES
ZNRP 1.S0ro INCHES
SCALE 0.4346 PERCNT

PAGE 37



EFFECT OF ELEVATOR DEl
..8 i [ .I I I Ir ! I I I

YHBOL CONFIGURATION DESCRIPTION
2 GAC HST-020 TBC H-32 BOOSTER

GAC HST-020 TBC H-32 BOOSTER
O CAC HST-020 TBC H-32 BOOSTER

MACH

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR

R 86W4H4 0.000 -30.000 0.00
R B6W4H4 0.,00 -30.000 -1i.000
R B64H4 0.000 -30.000 -S0.000

X .N,-f-_

,/,!

REFERENCE INFORMATION
SREF 13.3440 3SQ.N.
LREF 1.4660 INCHES
BREF 9.6520 INCHES
XHRP r.6210 INCHES
yNRP 0 .0000 INCHES
ZMRP 1.56ro INCHES
SCALE 0.4346 PERCNT

PAGE 38
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5.0
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DATA SET SY
(RCX091 
(IRCXIOI)
(RCXI1)



EFFECT OF ELEVATOR OEFLECTION.HTAIL=-30. DEG.
· · · ! I I ! ! i ! E I · ! I ! g g ! I ! ! · E B · · ! ! i k ! · · i · · · ! · I

-. 04

-. 06

-. 08

-o.10 

QATA SET SYHBOL
ItRCXIO)
(RCXlOI%
(RCXI11A) 0

NMCH

_ -1 -. e . . . . . . I . ',_ ~~~~ ~ ~ , 
so s5 60 65 rO

ANGLE OF ATTACK. ALPHA. DEGREES
BETA 'HTAIL ELEVTR

R B6W4H4 0.000 -30.000 0.000
R 86W4H4 0.000 -30.000 -15.000
R B6W4H4 0.000 -30.000 -30.000

0o as so

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.4660 INCHES
BREF 9.6510 INCHES
XARP r.6210 INCHES
TYRP 0.0000 INCHES
ZNRP 1.3670 INCHES
SCALE 0.4348 PERCNT

CONFIGURATION DESCRIPTION
GAC HST-0Z0 TBC H-32 BOOSTE
GAC HST-OZO TOC H-32 BOOSTE
GAC HST-OZO TOC n-32 BOOSTE

8.120

PAGE 39
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OF FIEVATOR DEFLECTION.HTAIL=- 30. DEG.

· i i 

' s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l

1., 1.a 1.0 0.. 0.6 0.4 0. 0.0 -O.2 -0.4

PITCHING MOMENT COEFFICIENT. CLM
CONFIGURATION DESCRIPTION BETA HTAIL ELEVTR

GCC HST-020 TBC H-3Z BOOSTER BCW4H4 0.000 -30.000 0.000

GAC HST-020 TBC H-32 BOOSTER B6W4H4 0.000 -30.000 -15.000

GAC HST-020 TBC H-3Z BOOSTER B6W4H4 0.000 -30.000 -30.000

.120

_ . II . I . I. I . I . ._ . I_ . I . I .. . . .. -U.

REFERENCE INFORMATION

SREF 13.3440 52.IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XNRP 7.1010 INCHES
V4RP 0.0000 INCHES
Z"RP 1.Sr70 INCHES
SCALE 0.4346 PERCNT

PAGE 40
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0.0
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oArA SET

(RCXOGI I
(RCX1OI I
(RCXII I

SYMBOL

0

MACH
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4.8

4.0

a..

Z
U

Z

U-

U-

0.LL
LL

Q~

LL

-J

Zz

1.4

·.i

S.0

0a.

a..

2.4

8.I

8.0

I.

1.4

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(9CXO91 ) GAC HST-oZO TBC H-32 BOOSTEI

RCXiol0) 1 GAC HST-020 TBC H-32 BOOSTE
tRCXII$ ) O GAC HST-020 TBC H-32 BOOSTEI

XACH

0.6 0.4 0.2 0.0 -0.o -0.4

PITCHING MOMENT COEFFICIENT. CLM
BETA HTAIL ELEVTR

R 86W4H4 0.000 -30.000 0.000
R B6W4H4 0.000 -30.000 -15.000
R 86W4H4 0.000 -30.000 -30.000

8.120

-1.0 -1.t

REFERENCE INFORMATION
SREF 13.3440 50.1N.
LREF 1.4080 INChES
BREF 9.6520 INCHES
XHRP ?.0zlo INCHES
YNRP 0.0000 INChES
ZNRP I.STo INCHES
SCALE 0.44S4 PEACNT

PAGE 4 1
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Io.

o4

1.3

1.0

0.6

0.o

0.4

0.3

0.0

-0.·

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(ACXISI) Q GAC HST-020 TBC H-$SZ 00STEI
IRCXSII) GAC HST-O02 T0C H-S2 BOOSTEI

HACH

55 eO es 70

ANGLE OF ATTACK. ALPHA. OEGREES
BETA HTAIL ELEVTR

R BWH4 0.000 -15.000 0.000
R B6WSH 0.000 -15.000

* 120

REFERENCE INFORMATION
SREF 13.5440 SQ.IN.
LREF 1.4680 INCHES
AREF 9.6520 INCHES
XMRP r?.010 INCHES
YNRP 0.0000 INCHES
ZNRP 1.50ro INCHES
SCALE 0.4340 PERCNT

PAGE 42
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EFFECT
*.. r .

D.A

LL

U

I-
z

U

LL
LL
W
0

O

D

00

m

0

LA

5.0

3.'

3.0

1.1

0.5 

0 0 . . . . . . . .· . . .
Gs 40 45 so

DATA SET SYMBOL CONFIGURATION DESCRIPTION
IRCXIISI) GAC HST-O020 TBC H-32 B OOSTER
(RCXI) I GAC HST-oZo TBC N-SZ B00OTER

MACH

so sO 6s 0o

ANGLE OF ATTACK, ALPHA. DEGREES
BETA HTAIL ELEVTR

B6WSH4 0.000 -1S.000 0.000
BU6WSH 0.000 -1S.000

.1Z20

aS sO

REFERENCE INFORMATION
SREF IJ3.440 SO.IN.
LREF 1.4680 INCHES
BREF 9.e5ZO INCHES
XHRP T.ST10 INCHES
YNRP 0.0000 INCHES
Z"RP 1.STro INCHES
SCALE 0.4546 PERCNT
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.4

-J

L-

z

Z

w

U

L.

0

I

U-

1.3

1.0

0.6

o0.4

0.4

0.3

0.0

-0.3

-0.4

-o.0

-o.0

-1.0

-1. _
ao

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(CX13I) I GAC ST-OZ0 TBC H-32 BOOSTEF
(RCX3II) GAC NST-020 TBC H-32 BOOSTE

MACn

5s so 5s ro

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HNTAIL ELEVTR

R BSWSM4 0.000 -1S.OOO 0.000
R BSWSa5 0.000 -1.O000

·.120

REFERENCE INFORNArlCON
SREF 13.3440 S4.1k.
LREF 1.4600 INCHES
BREF g.SO20 INCHES
XNRP 7.4810 INCHES
YNRP 0.OOOO INCHES
ZNRP 1.$6ro INCHES
SCALE 0.4346 PERCNT
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EFFECT OF STABILIZER AREA
4..

4.0

S..

a.0

5.6

8.0

U..

a..

i.0

*.0

1.0

I.6

1.4 _

7- @*rfs.' 7'' . .....I,.* t.. ..... .. ** **. *........................ 

_ ~~~~~. .AA A-_ . --
_ ir _e!· g!g ··efIi·· !'

,Aar~~~~~~~~~~%f

: t _~~~~~~~~~~~~~~~2~

/

40

DATA SET SYMBOL CONFIGURATI

(RCXI3I) GAC HST-020
(RCX3II) GAC HST-020

A CH

_ I
45 50 55 00 65I 0

ANGLE OF ATTACK. ALPHA. DEGREES
ON DESCRIPTION BETA. HTAIL ELEVTR
TBC N-3Z BOOSTER B6WSH4 0.000 -15.000 0.000
TBC H-3Z eOOSTER B6WSHS 0.000 -15.000

.&O20

75
I

so as so

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
X1RP ?r.ozo INCHES
YTRP 0.0000 INCHES
ZMRP 1.S0ro INCHES
SCALE 0.4340 PERCNT
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.$e

.14

.33

U

Z .1 :

LL

.o0

U

.08
-
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-. 0o

'S 40 45 so

DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RCXISI) GAC HST-020 TBC H-32 BOOSTER

(RCX311) " GAC HST-020 TBC H-32 BOOSTER

MACH 8.120

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR REFERENCE INFORHAtlO'

BB SH4 0.000 -15.000 0.000 SREF 13.3440 SO.IN.

B6WH5S 0.000 -15.000 LREF 1.460O INCHES
SREF 0.650O I9NCES
XNRP T7.021 I NCmE
Y"RP 0.0000 INCHES
Z RP I.Soro INCN.S
SCALE 0.4340 PERCmT
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EFFECT
6., I I r

.0O

1.4

&.a

-j

z
LJ

LL
LL

LL

I--

-j

1.0

0.·

0..

0.4

0.I

0.0

-0.o 
1.6 1.4 1.2 1.0 0.·

F
DATA SET SYOO0L CONFIGURATION DESCRIPTION

IRCX131) 2 GAC HST-o20 TBC H-32 0OOSTER
(RCX31I) 1 A GAC HST-020 TOC H-32 BOOSTER

"ACH

0.6 0.4 0.2 0.0 -0.t -0.4 -0.0 -0.8 -1.0 -1.·

PITCHING MOMENT COEFFICIENT. CLM

B6WSH4
B6WSHS

0.000 -15. 000
0.000 -15.000

LLLTIR
O.000

0.10

REFR 15.r440 S .IN.
LREF 1.4900 INCHES
BREF 9.05zo INCHES
XMRP 7T.210 INCHES
TYRP 0.0000 INCHES
Z#RP t.Sro7 INCHES'
SCALE 0.4341 PERCNT
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EFFECT OF STABILIZER AREA
4..

z
u

li
z

LL
Li

u

LL

Q

iyi

0

Li
LU

r-

0
z

4.0

..

0.4

5.4

S.a

3.0

a.4

a..

,.4

3.2

*.o

1.4

I

1.6

1t.4 
1.6 1.4 1.3 1.0 0.2

DATA SET SYMBOL CONFIGURATION DESCRIPTION
IRCX131) t GAC NST-020 TBC H-32 BOOSTE
(RCX311) GAC HST-OZo TBC N-32 BOOSTE

_
0.0 0.4 O.L 0.0 -0.3 -0.4

PITCHING MOMENT COEFFICIENT. CLM
BETA NTAIL ELEVTR

R B6WSH4 0.000 -15.000 0.000
R B6USH5 O.000 -15 .000

C -

MACN *.120

I
-0.6t -0.

I
-l.a

REFERENCE INFORMATION

SREF 13.3440. O. IN.
LREF 1.4600 INCmCE
BREF 9.6s20 INCH ES
XMRP 7.6210 INCmCS
YlIP 0.0000 INCHCS
ZNRP 1.5sTO INC"ES
SCALE 0.434 PEACIAI
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1.e

U

U
uJ

I-

-J

$.0

1.4

1.3

1.0

0.8

0.-

0.4

0.3

0.0

-0. ao
-10

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA NTAIL ELEVTR
(GCXOL) 2 GAC HST-OZO TBC H-32 80OSTER BsW4H4V3 O.OD0 -15.000 0.000
(ICXSI I £ GAC HST-OZO TBC H-32 BOOSTER BeW414V3 0.000 -15.000 0.000

HACH .o120

REFERENCE INFORMATION
SREF 13.3440 SC.1N.
LREF I.460O INCHES
BREF .45szo INCHES
XNRP 7.6210 INCHES
TYRP 0.0000 INCHtS
ZNRP 1.O0ro INCHES
SCALE 0.434S PERCNT
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LL ..5

- :-u

0.0

U

LL

0.o

ANGLE
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(GCXOt8) GC HST-02 TBC H-3 BOO8STER BSW4H4V3
(GCX 31) GAC NST-020 TBC H-32 BOOSTER B8W4H4V3

MACH 8.120

30 40 so 60 " r 0O *0

OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR REFERENCE INFORArTION
0.000 -15.000 0.000 SREF 13. 3440 SG.IN.
0.000 -15.000 0.000 LREF 1.4 60 INCHES

BREF 9.6520 INCHES
XNRP r.210o INCNES
TMRR 0.0000 INCHIS
ZNRP 1.38T0 INCHES
SCALE 0.4340 PErICr
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(GCXOIl) GAC HST-OZ0 TBC H-3Z 8OOSTER
(GCXISI) GAC NST-OZo TBC H-32 BOOSTER

MACN

U 30 40 O so0

ANGLE. OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR

BOW4H4Vs 0.000 -5.D000 0.000
BBW4H4V3 0.000 -15.000 0.000

8.110

r0

REFERENCE INFORMATION

SREF 13.3440 S0.IN.
LREF 1.4660 INCHES
SREF 5.6520 INCHES
XMRP r.slao INCHES
YMRP o.oooo INCHES
ZNRP &.570r INCHES
SCALE 0.4346 PERCNT
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SYMBOL CONFIGURATION DESCRIPTION

GAC HST-020 TBC H-S2 BOOSTER
2 GAC HST-020 TBC H-S2 BOOSTER

MACH

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR

BSW4H4V3 0.000 -15.OOO 0.000
8SW4H4V3 0.000 -15.000 0.000

8.120

REFERENCE INFORMATION

SREF 13.3440 S. IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XHRP r.210o INCHES
THRP 0.0000 INCHES
ZMRP 1.50TO INCHES
SCALE 0.4340 PERCNT

PAGE 52
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DATA SET
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DATA SET SYMBOL
tGCXOSl)
(GCX3$ )

NACH

ANGLE OF
CONFIGURATION DESCRIPTION

GAC HST-OZO TOC H-32 BOOSTER 8LW4H4VS
OAC HST-OZO TBC H-32 BOOSTER BSW4H4V3

40 o 60U

ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR

0.000 -15J.OO 0.000
.000 -15 .000 0.000

0.120

REFERENCE INFOR rATION

SREF 13.3440 S.IN,.
LREF 1.4600 INCHES
BREF e.6320 INCHES
XNRP t.2O10 INCCES
YNRP 0.0000 INCHES
ZNRP 1.56o0 INCHES
SCALE 0.4341 Pe[C"T
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EFFECT OF W
.. 00I

.0004

.0031

.00o0

.0010

.00o1

.0014

.0013

.0010

.000

.0006

.0004

. 000

.0000 L
-10 0 to to

ANGLE
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(FCX22: Q CGAC H5T-020 TBC H-32 BOOSTER
IFCX342 ) GC HST-020 TBC H-32 BOOSTER

OF ATTAC

OF ATTACH

B8W4H4VS
BW5SH4V3

40 5o o6

K. ALPHA. OEGREES
BETA HTAIL ELEVTR
O.000 -1. 000 0.000
0.000 -1 .000 0.000

A CH

70 *O

REFERENCE INFORMATION
SREF 15.3440 s$..IN
LREF . .4640 INCHES
BREF 9.5D80 INCHES
X"RP .e2tlO INCHES
Y#RP 0.0000 INCHES
Z#RP 1.SIT0 INCHES
SCALE 0.4340 P[RCNT
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ING FORE AND AFT LOCATION IN PITCH - NO VERTICAL AT HIGH ALPHA
ii i ! . ! · * i w I t ! i ! r .. _. _ ;_- __ _ *; *; ;; f ; ! ! ~ -

[iX 1X=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-7F _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-Rf; f . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

A~ ====

t 
. M. . I . . . . . . . . . . . . . . . , . . . , . . . . . . .. . . ., . . .

3



.0I

a.4

$.0

0.6

0.e

0.4

0.8

0.0

-_. a I* * , I . . . A . . *,.. I ... . * .
1.6 1.4 1. 1.0o . 0.6 0.6

PITCHI
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(GCXOBI) CGAC NST-Z00 TBC H-32 BOOSTER BIW4H4VS
(GCX%1311 GAC NST-020 TBC H-32 BOosTER BeW4H4VS

14ACH

0.4 0.o 0.0 -0.3 -0.4

NG MOMENT COEFFICIENT. CLM
BETA HTAIL ELEVTR
0.000 -1.000 0 .000
0.000 -15.000 0.000

C.1O0

REFERENCE INFORMATION
SREF 13.3440 SO.IN.
LREF 1.4160 INCHES
BREF 9.6520 INCHES
XyRP r.8210 INCHES
YMRP 0.0000 INCHES
ZRP 1.5STO INCHEs
SCALE 0.4340 PERCNT
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EFFECT OF WING FORE AND AFT LOCATION IN PITCH - NO VERTICAL AT HIGH ALPHA
4..

*.6

5.0

O.0

I..

.o0

1.5

1.o

o.o

o.o

~ i ! ~ ! ! ! i ! l ie fi l l I I , I,! I fi l I w l l l r ~ w u ! 1 1 f i ! T i t

I

/
/

I

J
--0.5 '

1.0

DATA SET SYMBOL

GCXOsl1)

MACH

I I
1.4 1.3 1.0 0.0

CONFIGURATION
GAC HST-o20 TBC
GAC HST-OZO TBC

DESCRIPTION
H-32 BOOSTER
-32 800BSTER

I II I I I
0.6 0.4 0.1 0.0 -0.3 -0.4

PITCHING MOMENT COEFFICIENT, CLM
BIETA HTAIL ELEVTR

8SW4H4V3 0.000 -15.000 0.000
BSW4H4V3 0.000 -15.000 0.000

0.120

I I
-0.6 -0.0 -1.0 -1.2

REFERENCE INFORIATION

5REF 13.3440 SO.IN.
LREF 1.4600 INCHES
BREF 9.6520 INCHES
XHRP T.4Z10 INCHE1
YHRP 0.0000 INCHES
ZMRP 1.58o0 INCHES
SCALE 0.4340 PErCNT
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CONFICGURATZON DESCRIPTION
GAC HST-020 TaC H-32 80OSTEI
GAC nST-020 TOC H-32 BOOSTEi
GAC HST-OZ0 TBC H-32 BOOSTEI

0.180

5 10 ri sto S aa 81.

ANGLE OF ATTACK. ALPHA. DEGREES
BOTA HTAIL ELEVTR REFERENCE INFORATION

R BW4H4¥V3 0.000 -15.000 0.000 SRaF 13.5440o S0.1.
R 012W4H4V3 0.000 -15.000 0.000 LREF 1.4Ieo INCCSE
R BllW4H4V3 0.000 -13.000 0.000 BREF 9.e0z0 INCCIS

XNRP r.031o INC(I4
YNRP 0.0000 INCHES
ZNRP 1.S?0 INCH(S
SCALE 0.4340 PERCHT
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111

a.0

1.4

$.,

1.0

0.O

0.0

0.4

-J
U

LJ

L&.
LLLL

0
U

-J

0.8

-0.n _
-tO

DATA oseT s
rcxsfs )

(FCX3s 2)
(FCXSOZ)

rMCIOL

A CHm

5



.0

0.,

DATA SCT SYMBOL

(FCXZ.E)

(FCX3Z C) O

HACH

CONFIGURATION DESCRIPTION

GAC HST-0LZO TBC n-32 8OOSTE
GAC HST-020 TBC H-32 BOOSTE
GAC HST-020 TBC H-32 8OOSTE

*.120

s io ,s *O

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR

R B1SW4N4V3 0.000 -1.OOO0 0.000
R BiZW4H4VS 0.000 -15.000 0.000
R 1 W4IH4V3 0.000 -5.O000 0.000

REFERENCE INFOIIATION

SRCF 13.3440 SQOIN.
LREF 1.4Ce0 INCHES
BREF .65.80 INCHES
XMRP 7.0210 INCHES
YMR 0.00ooo INCHLS
ZMRP I.570 INCptS
SCALL 0.4340 PrOCIT
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DATA SrT SYMBOL

rcxz::: ) 
(VCX2JSZ)
CFCX3SZJ)

MACH

.f .A * I . . I I .L . .. . I* .... . * . , *.& . . . . , .. I__ _ _ _

0 5 10 s5 to

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR

R BSW4H4V3 0.000 -15.000 0.000
R BI2W4H4VS 0.000 -IS.ODo 0.000
.R B1W4H4VS 0.000 -15.000 0.000

30

CONFIGURATION DESCRIPTION
GAC HST-020 TBC H-32 BOOSTE
GAC HST-020 TBC H-3Z BOOSTE
GAC HST-020 TBC H-3Z BOOSTE

as

REFERENCE INFORMATION
SREF 13.3440 C.IHn.
LREF 1.4600 INCHES
BREF 09.630 INCHES
XMRP T.0210 INCHES
THRP 0.0000 INCHES
ZHRP 1.S&TO INCHES
SCALE 0.4340 PERCNT
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EFFECT OF NOSE SHAPE
S.a O

0.9

0o.

e0.
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L~~~~mC 1~~~~~~
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.0000 ' 
-10

DATA SET SYMBOL

(FCXSZ2) 

(FCX3Zj) O

NAcxozI 

- 0

CONFIGURATION DESCRIPTION

GAC NST-020 TOC H-S2 BOOSTEF
GAC NST-020 TBC H-32 BOOSTE
GAC NST-020 TBC H-32 BOOSTE

10 i5
.1
0o

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR

:R BSW4H4V3 0.000 -15.0OO 0.000
IR 812W4H4V3 0.000 -15.000 0.000

R BIIW4H4V3 0.000 -15.000 0.000

*.I20

I5 30

REFERENCE INFORNA

SRE IS3.3440
LREF 1.46r0
BREF 9.6530

· XMP 7.e20o
TNRP 0.0000
ZMRP 1.3430
SCALE 0.4340

PAGE

EFFECT OF NOSE SHAPE
.,6l0

.00a4

.0033

.0030

m
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z
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Ln

m

.0010

.0010

.0014

.00o1

.0010

.0000

.0000

.0004

.0008

. I
Is
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SQ.IN.
INCHES
I NCHES
INCHES
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INCHES
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I

zZ

z
W-

U

LL
LJ-

0
U

W

Li-

tr

z

.I8

a.1

1.0

0.1

0.0

0.7

0.6

0.s

0.4

oG.

0.1

0.0

-0. I

-0.&
-1o

DATA S:T SYHOOL

(FCXKZ Z-

(fc.3.02 0(IrCX362 MA(

NACN

CONFIGURATION DESCRIPTION
GAC NST-OZ TBC H-32 BOOSTEI
GAC HST-020 TBC H-32 BOOSTEI
GAC HST-020 TBC H-52 BOOSTEF

8. ;o

to ,t to

ANGLE OF ATTACK. ALPHA. OEGREES
BETA HTAIL ELEVTR

:R 8W4N4V 0.00 -15.000 0.000
R 812W4H4V3 0.000 -15.000 0.000
AR BIIW4H4VS 0.000 -15.000 0.000oo

30 so

REFERENCE INFORnATION
SREF 153.440 SQ.IN.
LREF 1.46e0 INCHES
BREF 9.65ZU INCHES
XHRP 7T.21Q INCHES
YMRP 0.0000 INCHES
ZNRP 1.5670 INCHES
SCALE 0.4548 PERCHT
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- 5 0 5 10 1l 20 25 *0

ANGLE OF ATTACK. ALPHA. DEGREES
DNFIGURATION DESCRIPTION BETA HTAIL ELEVTR REFERENCE IN
HST-020 TBC H-32 BOOSTER 88W4H4V3 0.000 -15.000 0.000 SREF 13.34
HST-020 TBC H-32 BOOSTER B12W4H4V3 0.000 .- 15.000 0.000 LREF 1.4
HST-020 TBC H-32 BOOSTER BI1W4H4V3 0.000 -S.O0oo 0.000 BREF 9.6a

FOR A TION

440 $S Q.IN.
G0o INCHES

.20 INCHES
XMRP ?7.610 INCHES
YMRP 0.00 INCHES
ZmRP 1.5Tr7 INCHES
SCALE 0.4348 PERCNT
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EFFECT OF
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.is

4-

zU

U

L.
LL
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LL

-1
X

0

W

0
LL

.16

.14

.II

.00

.0O

.04

.02

.00

-. 0t

-. 04 _

-. 04

oATA SET SY
( FCXZ2Z)
(FCXS52)
(FCX3 6Z

YMBOL CC

GAC
CAC

c, GAC

MACH 6.120



SYMBOL CONFIGURATION DESCRIPTION
Q GAC HST-020 TBC H-32 BOOSTEF

GAC HST-020 TOC H-32 BOOSTE
0 GAC HST-020 TBC H-32 BOOSTEF

MACH

0.6 0.S 0.4 0.3 0.2

PITCHING MOMENT COEFFICIENT, CLM,
BETA HTAIL ELEVTR

R 8W4MH4VS 0,000 -ls.000 0.000
R BI2W4H4V3 0.000 -15.000 0.000
R 811V4H4VS 0.000 - 5.000 0.000

0.120

-0. 

REFERENCE INFORMATION
SREF 3.3440 0.I1N.
LREF 1.4e00 INCHES

3REF ?.0g20 INCHES
XIRP T.0Z10 INCHES
Y#RP 0.0000 INCHCS
ZMRP I.5Tro INCHES
SCALE 0.4340 PERCNT
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1.I

o.0

o.4

1.l

&.0

0.a

0.0
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DATA SET

(FCXZZ2)
(FCX3SZ)
(FCX3s2)



SYMBOL CONFIGURATION DESCRIPTION
GAC HST-OZO TBC H-32 BOOSTEF
GAC HST-020 TtC H-32 BOOSTEF
GAC NST-020 TBC H-32 BOOSTEI

MACH

0.6 0.5 0.4 0.3 0.2 . 0.1

PITCHING MOMENT COEFFICIENT. CLM
BETA HTAIL ELEVTR

R BBW4H4V3 0.000 -1.00O 0.000
R BlZW4H4V3 0.000 -15.000 0.000
R B1tW4N4V3 0.000 -15.000 0.000

.120

;REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF i .460 INCHES
BREF 9. 620 INCHES
XHRP T.8210 INCHES
YHRP 0.0000 INCHES
ZtRP 1.54ro INCHES
SCALE 0.4340 PERCHN
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CrtrrT nr WUrcr CuADC
r.

1..

S. I

S.4

l..

-

Ld
u
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0.o

0.6
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CATA SET SYMBOL

(RCX131 ) 9

(RCX3OZI O

MACN

40 4S 50 SS 0 5 0TO

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION BETA HTAIL ELEVTR

GAC HST-020 TBC H-32 BOOSTER B6W5H4 0.000 -15.000 0.000
GAC HST-020 TBC H-32 BOOSTER BSWSH4 0.000 -15.000 0.000
GAC HST-020 TBC N-32 BOOSTER B9WSH4 0.000 -15.000 0.000

0.120

Ts *0 6s 5o

REFERENCE INFORMATION
SREF 13.3440 SQ.IN.
LREF 1.4C60 INCHES
BREF 9.6520 INCHES
XHRP 7.SIO INCHES

YNRP 0.0000 INCHES
ZHRP 1 .5ro INCHES
SCALE' 0.4340 PERCNT
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EFFECT OF NOSE SHAPE
4. . .I.. r I tr Ir 

0.5 -

0.0,

DA TA SET S

(RCX321 J
t CXri )

VHOOL CONFIGURATION DESCRIPTION
GAC HST-020 TBC H-32 BOOSTEi
GAC HST-020 TBC H-32 BOOSTE

O GAC HST-020 TBC H-S32 BOOSTE

NA CH

5 so as rIo

ANGLE OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR

R B6WSH4 0.000 -15 000 0.000
R BSWSH4 0.000 -15.000 0.000
R B9W5H4 0.000 -15.000 0.000

0.t20

REFERENCE INFORMATION
SREF 13.3440 SQ.IN.
LREF 1.4680 INCHES
BREF 9.6u20 INCHES
XMRP 7.8210 INCHES
yHRP 0.0000 INCHES
ZHRP 1.5870 INCHES
SCALE 0.4348 PERCNT
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GSMBOL CONFIGURATION DESCRIPTION

GAC HST-Z0O TBC H-32 800STE
L GAC HST-OZO TBC H-32 BOOSTE
0 GAC H5T-OZO THC H-32 BOOSTE

MACH

ss o0 as 70

ANGLE OF ATTACK, ALPHA. DEGREES
BETA HTAIL ELEVTR

R sWUSH4 0.000 -15.000 0.000
R BSW5H4 0.000 -15.000 0.000
R 8h9WSH4 0.000 -15.000 O.000

*.120

REFERENCE INFORMATION

SREF 13.3440 S4.IN.
LREr 1.46dO INCHES
BREF 9.6520 INCHES
XMRP V.ZIUO INCHES
YMRP 0.0000 INCHES
ZNRP 1.570o INCHES
SCALE 0.4340 PERCNT
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:4. 

z '.4
U

LL

LL

U

O a.e6
LL

*.4

CY

z

3.3

*.0

1.6

i.e

o4 , * 

DATA SET SYNBOL

( CX 321) 
(RCX3OI) 0

PACH

CONFIGURATION DESCRIPTION

GAC NST-020 TBC N-32 BOOSTEF
GAC NST-UZ0 TBC H-3Z BOOSTEi
GAC NST-020 TBC N-32 800STEI

6.120

55 so 6S ro 7s9 o os *o

ANGLE OF ATTACK, ALPHA. DEGREES
BETA HTALL ELEVTR REFERENCE INFORMATION

:R 6WSH4 0.000 -1$5000 0.000 SREF 13.3440U S.IN.
:R BWSH4 0.000 -11.000 O.000 LREF 1.460 INCHES
R B9WSH4 0.000 -15.000 0.00 BREF 9.6520 INCHES

XMRP r7.21o INCHES
YNRP 0.0000 INCHES
ZMRP 1.5r70 I NCHE
SCALE 0.4346 PERCHN
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.o4

Z ..14

Li
LLJ

Ux

o .10

0
-.04 A . ___-,

.03 _ . . . __ _-

L .oa

-. .I . . . . . . . .
35 40 451 0 55 60 65 r70 r5 to 

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA HTAIL ELEVTR REFERENCE INFORMATION
(RCXIII) Q CAC HST-020 TBC H-3Z BOOSTER B6W54 0.000 -15.000 0.000 SREF 13.3440 SQ.IN.(RCX3ZI} GAC HST-020 TBC H-32 BOOSTER BSWSH4 0.000 -15.000 0.000 LREF 1.4840 INCHES
(RCX3OI) O GAC HST-0ZO TBC H-3Z BOOSTER B9WSH4 0.000 -15.00D 0.000 BREF 9.6520 INCHES

XMRP T7.810 INCHES
THRP 0.0000 INCHES
Z#RF I$.5ao INCHES

MACH 8.120 SCALE 0.4340 PERCHI
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1.4 I . 1.0 0.6 0. 0.4 O.2 0.0 -O.2 -0.4

PITCHING MOMENT COEFFICIENT, CLM
CONFIGURATION DESCRIPTION BETA HTAIL ELEVTR

GAC HST-020 TSC n-32 BOOSTER 86WSH4 0.000 -15.000 0.000

GAC HST-020 TBC N-32 BOOSTER BSWSH4 0.000 -1S.000 .000
GAC HST-020 TBC H-32 BOOSTER B9W5H4 0.000 -15.000 0.000

·.120

REFERENCE INFORNA

SREF 13.3440
LREF ' 1.46U
BREF *·.650
XHRP r.z210
YNRP 0.0000
ZNRP 1.50ro
SCALE 0.4346

PAGE 70

EFFECT OF NOSE SHAPE
g.&I. ,,, * I i t ' I ' Ir
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DATA SET SY
(RCXI131
(RCX3Z1 
(RCX3DI)

,MBOL

NACH

-0.6 -0.6 -1.0 -1.8

TION
S9.I N.
INCHES
INCHES
INCHES
INCHES
INCHES
PERCNT



1.4 l.8 1.0 0.0 0.6 0.4 0.2 0.0 -0.· -0.4

PITCHING MOMENT COEFFICIENT. CLM
CONFIGURATION DESCRIPTION BETA HTAIL ELEVTR

GAC HST-020 TBC H-32 BOOSTER B6WSH4 0.000 -15.000 0.000
GAC HST-OZO TBC H-32 BOOSTER B5WSH4 0.000 -1S.000 0.000
GAC HST-020 TBC H-32 BOOSTER B9W5H4 0.000 -15.000 0.000

* * 20

-0.6 -0.0 -1.0 -I.E

REFERENCE INFORMATICN
SREF 13.J440 S9.1N.
LREF 1.4660 INCHES
BREF 9.6s5t INCHES
XMRP ?.0210 INCHES
THRP 0.0000 INCHES
ZNRP 1.Sero INCHES
SCALE 0.4346 PERCNT
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1 .4 1.0

DATA SET
(RCX131)
(RCXZ31I
(RCXSOI)

SY BOL
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10

CATA SET SYMBOL CONFIGURATION OESCRIPTION
(GCXOuOI G AC HST-020 TBC H-32 BOOSTE
(RCXI10) GAC HST-020 TBC H-S2 BOOS

MACH

tO 30 40 50 60

ANGLE OF ATTACK, ALPHA. DEGREES
BETA HTAIL ELEVTR

R BSW4H4V3 0.000 -15.000 0.000
3TER 8BW4H4 0.000 -1o.000 0.000

*.1Z0

ro

REFERENCE INFORMATION

SREF 15.344U0 S.IN.
LREF 1.460U INCHES
BREF 9.*Sz0 INCHES
XHRP .ol210 INCHES
YHRP 0.0000 INCHES
ZMNP 1.36Sr INCHES
SCALE 0.4340 PERCHT
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4.0

LL
O

U

u

LL
LL

COLJ
U

0

0

LL

LL

S..

3.0
Io

3.0

1.5

1.0

.0.5

O.O . . , * l- L- .' ' ' ' 
-0 0 0 aO 0o

ANGLE C
DATA SET SYHBOL CONFIGURATION DESCRIPTION

(GCXOoI) Q GAC NST-OZO TeC H-32 BOOSTER BOW4H4V3
tRCXIel) GAC HST-020 TBC H-32 BOOSTER 8TW4H4

MACH

OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR
0.000 -15 .000 0.000
0.000 -15.000 0.000

0.O20

REFERENCE INFORMATION
SREF 13.3440 I0.IN.
LREF 1.4600 INCHES
BREF 9.050 INCME$
XMRP r.0O10 INCHES
YHRP O.0000 INCHES
ZlRP 1.5STO INCHES
SCALE 0.4340 PERCHT
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a.0

1 .4

1.i

.0

0.o

U

La.

. 0.4U

U

o

-o 0 I0 to a

ANGLE e
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(GCXOSI) GAC HST-020 TSC H-32 BOOSTER BSW4H4V3
(RCXI I) GAC HST-020 TBC H-32 BOOSTER BW4H4

*MCH

10 40 50 So

IF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR

0.000 *-15.000 0.000
0.000 -15.000 0.000

6.z20

REFERENCE INFORMATION

SREF 1I.3440 SB.IN.
LREF 1.4600 INCHES
BRErF 9.65o .INCHES
XMRP r.oZ10 INCHES
YHRP 0.0000 INCHES
ZMRP 1.50ro INCHES
SCALE 0.4340 PEACNT
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4.6

Z
U

c-
Z

LU

LL
LL

0
U

LU
ct-)

LU.

-J

-C

0
Z

a..

9.0

U.S

9.o

1.5

1.0

0.5

ANGLE 
DATA SET SYHBOL CONFIGURATION OESCRIPTION
(GCXO01 GAC HST-OZO TBC H-32 BOOSTER BSW4H4V3
(RCXeli) GAC HST-020 TBC H-32 BOOSTER BTW4H4

MACH

OF ATTACK. ALPHA. DEGREES
BETA HTAIL ELEVTR
O.000 -15.000 0.000
0.000 -15.000 0.000

6.120

eo

REFERENCE INFORMATICR
SREF 13.3440 SO.IN.
LREF 1.460O INCHES
BREF 9.65r0 INCHES
XRNP .rz10o INCHES
YNRP 0.0000 INCHES
ZNRP 1.SSrO INCHES
SCALE 0.4346 PEICNt
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.34

.10

.16

.14

.13

.10

.0o

.0o

.04

.0o

.00

-. 0I

-. 04

-. 06

-. 0 I

-. 0 -O
-t0

ANGLE OF ATTACK. ALPHA. DEGREES
DATA Sit ISYMBOL CONFIGURATION DESCRIPTION BETA HTAIL ELEVTR

(GCXOI1) GAC HST-020 TBC H-32 BOOSTER 8SW4H4V3 0.000 -15.OOD 0.000

(MCX1 ) GAC HST-0O2 TBC H-32 BOOSTER BW4H4 0.000 -15.000 0.000

*ACH 6.120

REFERENCE INFORMAtION

SREF 13.3440 s .IN.
LREF 1.4600 INCHES
BREF 9.65l0 INCHES
XNRP ?.e*lo INCHES
YNRP 0.0000 INCHES
ZNRP 1.0T7O INCHES
SCALE O.4*34 PERCnr
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_ .000 _Li

uL

U L .00 

Q

o .0010 _

L-
LO,m .

cn .oooe 

.0006

.0004 -

.0000
-L0

f1MO0L HACH

c 8.Z20

to 30 40 so

ANGLE OF ATTACK. ALPHA. OEGREES
PARAHETRIC VALUES

BETA 0.000 HTAIL - 1l.000
ELEVTR 0.000

OAT HMIST. CODE WVT*EV

REFERENCE INFORMATION

8REF 13.3440 S.IN.
LREF 1.4640 INCHES
BRErF 9.6su INCHES
XHRP .6210 INCHES
YMRP 0.0000 INCHES
ZMRP 1.S30O INCHES
SCALE 0.4340 PERCNT

B8W4H4V3 (FCX222) 05 AUG 71GAC HST-020 TBC H-32 BOOSTER PAGE 77



EFFECT OF AFT BODY SHAPE
,rl ill1 ill ll! Ill !1! II! lift Ill *I!! l ! *'l I!! *

X 1 iA

t LX X 11~~~~~~~~~~~~~~~~~~~~~~~~

I
1.4 l.S 1.0

i
0.0 0.6 0.4

I
O.3

I lJI
0.0

I.
-0. 

PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA HTAIL ELEVTR

IGCXOOI) g GAC HST-020 TBC H-32 BOOSTER BBW4H4V3 o.ooo -15.000 0.000
(RCXII I) GAC HST-OZO TBC H-32 BOOSTER BTW4H4 0.000 -15.000 0.000

8.120

I .1
-0.4 -0.6 -0.8

I
-1.0 -1 .

REFERENCE INcFR"AtrlIO
SREF 13.3440 s.1QN.
LREF 1.48000 INCHES
BREF 9.03s0 INCHES
XHRP T.6s10 INCHES.
YNRP 0.D000 INCHES
ZHRP 1.3Sro INCcES
SCALE 0.4340 PrRCNT

PAGE
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Z
U

Z
W

U

L.
LA.U
W
O

U
LA-

LL

0

z

8.1

5.O

%.s

3.0

1.0

0.s

0.0

- o . . . .. . . .. I * . -

1.6 1.4 S.2 1.0 0.$ O.6

PITCHIN
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(GCXOcI) A CAC HST-020 TBC n-3Z BOOSTER BSW4H4V3
(RCXI I) GAC HST-2OO TBC H-32 BOOSTER BTW4H4

MACH

NG MOMENT COEFFICIENT, CLM
BETA HTAIL

0.000 -tS.000
0.000 -15.000

ELEVTR

0.000
O.000

8.120

REFERENCE INFORMATION
SREF 13.3440 SQ.IN.
LREF 1.46C0 INCHES
BREF 9.6520 INC"ES
XNRP T.6210 INCHES
YHRP 0.0000 INCHES
ZMRP 3.s0ro INCmES
SCALE 0.434e P£RCkT
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MODEL
.40 

.'o

,IO

L)~~~~~~~~~~~~~~~

.3>-

u
'I-

Z

u-- .0 --

C)

u

LA
u_.3-

too

. .06

LHD

-.J

-- ,

._J

-. 15 - __ _

-. 30 -

-. 60 - __ _

-1 .55 -1

j 16 14 12 -1 a

C

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(FCXI3D & GAC H:T-U20 TBC H-32 B OOSTER
(FCX023) &AC HST-00 TBC H-32 BOOSTER
(FCXO83) O GAC HST-020O TBC H-32 BOOSTER

"ACH

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL

Be o0.o00
:BBW4 0.000oo
86W4H4 70.000 0.000 -15.000

8.120

REFECRNCE INFOR"ATCl.,

SREF 13.3440 l5.1".
LREF 1.4660 INCHCS
BREF 90.520 INCE[S
XmRP r7.61o INCHES
YHRP 0.0000 INCECI
ZNRP 1.$3e0 INCHES
SCALE 0.4346 P3RCMT
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cL

- .o01 

U)-

.00 

.-ooo

LLU

- - . oo
LL-
Lr
W

z
LJ -. 01

O -

(._ -. 00 -

Z
>- -.o05 s

.-. oo 

-. 03 

DTA $T Y- OLOa7* SeT oITMOL

IFCX010)
(FCXO M3) 

* rxu lX 

CONFIGURATION DESCRIPTION

GAC HST-020 TBC H-32 BOOSTEF
GAC HST-02 TBC H-32 BOOSTE
GAC HST-OZO TBC H-32 BOOSTE

6.120

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL

:R Be 70.000
R 86W4 70.000
R 86w4H4 T0.000o 0.000 -IS.D000

REFERENCE INFORMATION

SREF 13.3440 S$ .IN.
LREF 1.4600 INCHES
BREF 9.6520 INCHES
XMRP T.e3lO INCHES
YHRP 0.0000 INCHES
ZNRP 1.5i70 INCHES
SCALE 0.4340 PLRCNT
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MODEL BUILD-UP Ib

.0o

.08

.oa

.01

.00

-. 01

-. 02

-.03

-.04

YAW, ALPHA=70. DEG.
I 1( I I I v % I i I I I I i ! · I I i I i I I i l i· ~ ! ! i · ! · ! ·i' 

- . _

-sl -. a -tl -in - · - I - 4 _ l) n · 4 6 0 la I 14 

MACH

L CONFIGURATION DOESCRIPTION

GAC HST-020 TBC H-32 B00S
GAC ST-020O TBC H-32 BOOS

GAC HST-OZ0 TBC H-32 BOOS

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL

TER B6 o0.000
TER 86W4 0.o000
TER 86W444 70.000 0.000 -15.000

8.120

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.46C0 INCHES
6REF 9.6520 INCHES
XHRP 7.4210 INCHES
YNRP 0.0000 INCH[S
ZNRP 1.5Z70 INCHES
SCALE 0.434 PCRCNr

PAGE 82
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ODTA SET S'

(FCX013)
(FCX023)
( FCXo03
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IN YAW.ALPHA:70. DEG.

.0 _

C .0
0 .a _

Z

_Li . _ 
Z

LA.

J -. 0_
C0
U

CD

-z

-.04

-. 0 -6 -ae - a

S
DATA SET SYMNBOL CONFIGURATION DESCRIPTION
(FCX013) GAC HST-020 TBC H-32 BOOSTER
(CXOZs) Z GAC HST-020 TBC H-32 00STER
(FCXO3 a GAC HST-020 TBC n-32 BOOSTER

;IDE SLIP ANGLE. BETA. DEGREES

86
86W4
B6W4H4

ALPHA ELEVTR HTAIL

70.000
70.000
70.000 0.000 -15.000

0.120

REFERENCE INFORMATION

SREF 13.S440 SQ.IN.
LREF 1.4690 INCHES
BREF 9.6530 INCHES
XIRP r.Zo10 INCHES
YMRP 0.0000 INCHES
ZHRP 1.S670 INCHES
SCALL 0.4340 PECcNT
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SIDE SLIP ANGLE. BETA, DEGREES
SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR HTAIL

GcAC HST-020 TBC H-32 BOOSTER 86 70.000

GAC HST-020 TBC H-32 BOOSTER B6W4 7o.oo0
0 GAC HST-020 TBC H-32 BOOSTER B6W4H4 70.000 0.000 -15.000

MACH .1Z20

REFERENCE INFORNATION

SREF 13.3440 $S.IN.
LREF 1.4610 INCHES
BREF 9.65Z0 INCHES
XNRP T.0ZIo INCHES
YMRP 0.0000 INCHES
ZNRP 1.5Tro INCHES
SCALE 0.4340 PERCNT

PAGE 84
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DATA SET

(FCXOI3I
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MODEL BUILD-UP IN YAW.ALPHA=70. DEG.
~--r Tr T - .,. ~Tr T r~ T-r 1- -

L _ _ _ _ _ ____ ___ _ _ _ _ _ _ __ _ _ __ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ iI ii _ · =E I' · · f Q _

-_ -13 -to0 - a - 6 - 4 - t .0 4 6 a Io aI 14 to

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION ALPHA ELEVTR HTAIL

GAC HST-020 TBC H-32 800STER 86 7.0000
GAC HST-020 TBC H-32 BOOSTER B6W4 r7000
GAC HST-ozo TBC H-32 BOOSTER B6W4H4 70.000 0.000 -15.000

.I0ZO

REFERENCE INFORMATION

SREF 13.3440 $S.IN.
LREF 1.460o INCHES
BREF .6S20o INCHES
Xt4RP r.6210 INCHES
YHRP 0.0000 INCHES
ZHRP 1.5fro INCHES
SCALE 0.4340 PERCNI

PAGE 85
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8.0
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-J
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U
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0
U
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DATA sET
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PACH



MODEL BUILD-UP IN YAW.ALPHA=70. DEG.
i..

-.r
U

z
L-

w
LL

LU

O

P.-
Z
W

0

I

U

1.1

0..

0.4

0.{

0.0

-O.a

-0.4

-0.6

-0.6

-t .o

-. L_ -1I

DATA SET SYMBOL
(Fcxol3)
(FCX03) O

FOCX083) 0 c

MACH

I
-10 -

CONFIGURATION DESCRIPTION
GAC HST-O20 TBC H-32 BOOSTER
GAC HST-OZO TBC H-32 BOOSTER
GAC HST-020 TBC H-32 BOOSTER

. ~~~~~~ _ _ ~_ _ 

Li< -

I
6 - 4 - a 0 a 4 ·

SIDE SLIP ANGLE. BETA. DEGREES

86
B6 W4
B6W4H4

ALPHA

70.000
70.000
70.000
?o .ooo

ELEVTR HTAIL

0.000 -15.000

0.120

0 a10 1. 14 0*

REFERENCE INFORNATION
SREF 13.3440 SC.IN.
LREF 1.4660 INCHES
BREF 9.6320 INCHES
XHRP T.e2S0 INCHES
YHRP 0.0000 INCHES
ZHRP 1.56T0 INCHES
SCALE 0.4348 PERCNT
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MODEL BUILD-UP IN YAW,ALPHA=70. DEG.
·.. . . f ir . . I I I . I I . . .I I i . I

SYNBOEL CONFIGURATION OESCRIPTION
Q GAC HJT-OZO TBC H-52 BOOSTEI

GAC HST-020 TBC H-3Z BOOSTEI
O CAC HST-OZO TBC H-32 BOOSTEI

"ACH

6 -4 - 0 * 4 a

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL

R e6 70 000
R B6W4 70.000 
R B6W4H4 TO.000 0.000 -15.000

6.120

REFERENCE NlOCRNATINh

$REF 1.o344U SQ.1N.
LREF 1.468U INCHES
BREF 9.5U20 INCHES
XNRP t.6210 INCHES
TtRP 0.0000 INCHES
ZtRP I.,Sro INCHES
SCALE 0.4344 PeaChy

PAGE 87
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DATA SET

( CXOI )
¢FCXOZ )
( FCx063 )
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MODEL BU
.4.
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LLU
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.o0

.1.

.10o

.o

-. 00

-.05

-. o10

-. 1.5

-. 20

-. o5

-. so-. 35

-. 40 
-. 00

DATA SET SYMBOL
(FCXO%3)
(IFCX023 1 
(FrcxoJ ) I

"ACH

I

-. o0

LD-UP IN YAW.ALPHA=70. DEG.

-.04
,

CONFIGURATION DESCRIPTION

GAC HST-020 TBC H-32 BOOSTER
GAC HST-OZO TBC H-32 BOOSTER
GAC nST-OZO TBC n-32 BOOSTER

I1 1
-. 02 -. 01

YAWING MOMENT

B6
86W4
_6W H4

I1 I I
.00 .01 .02

COEFFICIENT. CYN (BODY
ALPHA ZLEVTR HTAIL
70.000
70.000
70.000 0.000 -15.000

.10ZO

I .1 A
.03 .04 .05 .0o

AXIS)
REFERENCE INFORMT*ION

SREF 13.3440 SQ.IN.
LREF 1.4660 INCHES
BREF 9.620. INCHES
XHRP r.5!%o INCHES
yNRP 0.0000 INCHES
ZMRP 1.5r70 INCHES
SCALE 0.434r PERCNr

PAGE 88
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MODEL BUILD-UP IN YAW.ALPHA=70. DEG.
i l |Ill l l -ll' .llW. . ri ll . III I .lll wI Wi I l w.. '*

=oTp=l
C==

.~ .
-. 030 -. 02S -. 00 -. 013 -. 010 -. 00S .000 .009 .010 .010 .020 .02o .050 . 035

YAWING
SYMBOL CONFIGURATION DESCRIPTION

GAC hST-020 TBC 1-32 BOOSTER
· GAC HST-02O TBC H-32 BOOSTER

O GAC HST-020 TBC H-32 BOOSTER

MACH

MOMENT COEFFICIENT. CLN (STABILITY
ALPHA ELEVTR MTAIL

86 T70.00
B6W4 70.000
B6W4H4 70.000 0.000 -15.000

8.120

AXIS)
REFERENCE INFORMA

SREF 13.344U
LREF 1.4060
BREF g.c Szo
XMRP r.Zla0
YHRP 0.0000
ZMRP 1.56ro
SCALE 0.434*

PAGE
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w

LL.

U
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0
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.1A

.1o

.o0
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DATA SET
FCXO 3)

(FCXOz3)
(FCXos3)

%T r 0H

I &C S
I NCHC S
I NCHEC S
I OCiE a
INCHE I
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MODEL BUILD-UP IN YAWALPHA=O. DEG.

S- I
-14

I I
-10

I
a

SYMBOL CONFIGURATION DESCRIPTION
GAC HST-0ZU TBC H-32 800S
CAC HST-OZ TBC H-3Z BOOS

a G AC HST-020 TBC MH-32 OOS
GAC MST-020 TBC n-32 BOOS

MACH

- -4 - 0 * 4 6

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL

TER Be 0.000
TER BOW4 0.000
TER B0w4VS 0.000
TER 8W4Hm4V3 0.000 -15.000

1* .20o

I
0

1I
14

REFERENCE INFORHATION

SNEF 13.344 0 .iN.
LREF 1.4600 INCHES
BREF *.6520 INCHES
XMRP 7t.210 INCHES
YMRP 0.0000 INCHES
ZMRP 1.sfro INCHES
SCALE 0.4340 PERCNT

PAGE 90
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U
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DATA SET
(FCX2a4)
(FCXZg4)
( FCX2Z4 )(FCXZ04)
(FCXZZ4)

I
Ia

I
I0 I 



.04

-. 0O

-. 08 3

DATA SET

(FCX204)
(FCX2S94
(FCXZO4)
(FCXZz4)

SIDE SLIP ANGLE. BETA. DEGREES
SYMBOL CONFIGURATION CESCRIPTION ALPHA LEVTR HTAIL

GAC HST-U20 TBC H-32 BOOSTER 08 0.000
GAC HST-020 TBC H-32 BOOSTER 58W4 0.000

A CC H ST-020 TBC H-32 BOOSTER BBW4V3 0.000
GAC HST-OZO TBC H-32 BOOSTER 88W4H4V3 0.000 -15.000

ACHn 6.120

REFERENCE INFORMArION

SREF 13.3440 $S.IN.
LREF 1.4C00 INCHES
BREF 9.0530 INCHES
XMRP ?.6110 INCHES
yNRP 0.0000 INCHCS
ZHRP 1.3070 INCHES
SCALE 0.434e PERCNT
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MODEL BUILD-UP IN YAW,.ALPHA=O. DEG.
.o.

.,0

.14

rn
x

0

-J
m
U

z
LU

u

LL
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C

Z

-J
-J
0a,

.0o

.o0

.00

-. o0

-. 0o

-. 04

-. 04

-. 0o

- .06 o .

DATA CSET SYBOL
(PCx184)
( rcxg94 )(FCXZa4 I
(rcx204o)
(FCX 224}

MACH

A
14 -12 -10 - -

CONFIGURATION DESCRIPTION
GAC NHT-U20 TBC H-3Z BOOSTE
GAC HST-U20 TBC H-3Z BOOSTE
GAC HST-OZO TBC H-3Z BOOSTE
GAC NST-020 TBC H-3Z BOOSTE

A I I ii .1=1
6 -4 -Z O R 4 ' 8

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL

R B8 0.000
R BOW4 0.000
R BOW4V3 0.000
R BeW4H4V3 0.000 -1S.O00

.120Z

* 1o 1R 14 Sa

RErERENCE INFORMAT ION

sCer 13.3440 Q0.Nk.
LREF 1.4660 INCHES
BREF 9.6e52 INCHES
XMRP 7.1210 INCHES
Y"RP 0.0000 INCHES
ZHRP 1.56ro INCHES
SCALE 0.4348 p[EC"I
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MODEL BUILD-UP IN YAW,ALPHA=O. DEG.

· v i ! · ! W ! ! I W I ! ! ! W ! ! ! ! ~ I · I E I ! E ! ! ! I-

-14 -12 -10 - S - 6

_F; R .' 5F i s i

-4 - Z 0 6

-

o10 it 4 1s

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMH80L CONFIGURATION DESCRIPTION
(FCX2o4) GAC NST-020 TBC H-32 BOOSTER
(FCX294) GAC HST-OZO TBC H-32 BOOSTER

FCX204) a GAC HST-020 TBC H-32 BOOSTER
(FCX224) GAC HST-020 TBC H-32 BOOSTER

MACH

e88
8W4

B8W4H4V3

ALPHA
0.000
0.000
0.000

ELEVTR HTAIL

0.000 -15.000

0.120

REFERENCE INFORMATION
SREF 13.3440 S5.IM.
LREF 1.460o INCHES
BREF 9.6820 INCHES
XHRP 7.6210 INCHES
YHRP 0.0000 INCHES
ZHRP 1.5S70 INCHES
SCALL 0.4346 PERCNT

PAGE 93
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MODEL BUILD-UP IN YAW.ALPHA-O. DEG.
1. i

e.0

o0.

o.7

-j

..

z

U

-LL.

Q

-

z

z

I

1_

0o.

o.S

0.4

0.3

o.3

0.1

0.0

-0.

-0.2 L
-s. -a

DATA SETr SYMeoL

(FCXZo04 8
(FCXZZ 4) a 

MACH

I I
.4 -12

I I
-10 - -

CONFIGURATION DESCRIPTION
GAC HST-020 TOC H-32 BOOSTEI
GAC HST-0ZO0 TBC H-32 BOOSTEF
GAC HST-020 TBC H-32 BOOSTEF
GAC HST-020 TBC H-32 BOOSTE

I .1I I 1 I I
t -4 - 0 a a 4 a

SIDE SLIP ANGLE, BETA. DEGREES
ALPHA ELEVTR HTAIL

R
R
R
R

886

BWW4V3
B8W4H4VS

0.000
0.000
0.000

0.000 -S1.000

1.120

I 10
I

Ia 14 16

REFERENCE INFORNATIC4N
SREF 13.3440 SC.IN.
LREF . 1.4600 INCHES
DREF 9. 320 INCHES
XHRP. 7.8210 INCHES
YHRP 0.00OO INCHES
ZHRP *1.5ro INCHES
SCALE 0.4344 PEACNT
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MODEL BUILD-UP IN YAW.ALPHA=:O. DEG.
*.o
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w
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0
LL

0.V

0.e
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0.0
-le

DATA SET SYMRC

(F CX284I

( FCX204)
( FCXZZ4} 

I-S4 -SI -10 - -- 4 - I o 2 4 a

SIDE SLIP ANGLE, BETA. DEGREES
OL CONFIGURATION DESCRIPTION ALPHA ELEVTR HTAIL

GAC HST-020 TBC H-IZ BOOSTER 8e 0.000
GAC HST-020 TBC H-32 BOOSTER Bew4 0.000
GAC HST-020 TBC H-S2 BOOSTER BsW4V 0o.000
GAC HST-020 TBC H-3Z BOOSTER BWW4H4V3 0.000 -15.000

1ACn 4.1ZO

10 1I 14

REFERENCE INFORMATION
SREF 13.3440 S~.IN.
LREF 1.4640 INCHES
BREF o.6580 INCHES
XHRP F.8110 INCHES

NARP 0.0000 INCHES
ZlRP I.5e00 INCHES
SCALE 0.4346 PERCNT
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CONFIGURATION DESCRIPTION
GAC NST-020 TBC H-32 8OOSTE
GAC HST-020 TOC H-32 BOOSTE
GAC HST-O20 TBC H-32 800OSTE
GAC HST-020 TOC H-3Z BOOSTE

0.120

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL REFERENCE INFORMATION

NR 88 O.000 SREF 13 3440 50.IN.
NR 8W4 O.000 LREF 1.4660 INCHES
R 88W4V3 0.000 SREF 5.0520 INCHES
R 88W4MH4V 0.000 -15.000 XHRP 7.8210 INCHES

YHRP 0.0000 INCHES
ZHRP 1 .5870 INCHES
SCALE O.4340 PERCNT

PAGE 96
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CD
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C

LL.

m

SYMBOL

HACH
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SYMBOL CONFIGURATION DESCRIPTI
2 GAC HST-020 TBC H-32 80

GA C HT-OZ0 TBC H-Z2 80
G CAC HST-020 TrC H-32 80
GAC HST-020 TBC H-32 so

MACH

YAWING MOMENT COEFFICIENT. CYN CBODY AXIS)
I ON ALPHA ELEVTR HTAIL R
OSTER 8S 0.000 SIRf
)OSTER a8W4 0.000 LRE
)OSTER 88W4VS 0.000 BRE
OSTER BSW4H4VS 0.000 -15.000 XHR

*.IZ0

YHI
ZR"
SCA

REFERENCE INFORMATION

rF J3.3440 SQ.N.
F 1.4550 INCHES
F 9.6520 INCHES
P 7.8ZO1 INCHES
P 0.0000 INCHES
P 1.9570 INCHES
LE 0.4354 PEcCNm

PAGE 97

III

.40

.3.

.3I

.o0

U

z

_ .10

LL

LL .OS

.J

< -. 10

U
LL-

- .- s

-. 30

---

-. 30-. so

-. 3S

DATA SET

(FCX214)
(FCX2B4)
(FCXZ04)
(FCX2Z4)
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SYMBOL CONFIGURATION DESCRIPTION

GAC HST-OZO TOC H-32 BOOST
GAC HST-20 TUC H-32 BOOST

O GAC HST-020 TBC H-S2 BOOST

MACH

SIDE SLIP ANGLE.
AL

TER E6W4H4 70
TER B6W6H4 70
TER B6WTH4 To

BETA. DEGREES
.PHA ELEY TR HTAIL
O.000 0.000 -15.000
.000 0.000 -15.000
.D000 0.000 -1s.000

.20ZO

REFERENCE INFORMATION
SREF 13.3440 5$.14.
LREF 1.4640 INCHES
BREF 9.65Z0 INCHES
XHRP 7T.010 INCHES
YNRP 0.0000 I NCE 
ZNRP 1.5S70 INCHES
SCALE 0.4346 PEACMT

PAGE 98

Lr
.40

.3.

.80

.ll

.·I

.10

.05

.00

-. 0o

-. 10

-. 15

-. li

-. 39

DATA SET

(FCXOO3)
(FCX143)
(rCX153)

1111
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-14 -1a -10 - 4 a a 4 4

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION ALPHA ELEVTR HTAIL

GAC HST-OZO TBC H-32 BOOSTER B6W4H4 70.000 0.000 -15.000
GAC HST-020 TBC N-32 BOOSTER 80W6H4 70.000 0.000 -15.000

GAC HST-0ZO TBC H-32 BOOSTER Be6WH4 70.000 0.000 -15.000

*.120

OATA SET SYMBOL

(FCX8 ) 2
(FCX1453

MACH

REFERENCE INFORMATION

SREF 13.3440 S9.IN.
LREF 1.,460 INCHES

BREF 90.6ZO INCHES
XHRP 7.IZAO iNCHES

XMRP O.OUOU INCHES

ZNRP 1.50t0 INCHES
SCALE 0.4340 PERCNT
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EFFECT OF WING D HEDRAL IN YAW.ALPHA=70. DEG.

I I
-14 -1Z -10 - a - 0 - 4 -

SIDE SLIP
CONFIGURATION DESCRIPTION

GAC HST-OZO TBC H-32 BOOSTER
GAC NST-2OO TBC H-32 BOOSTER
GAC HST-020 TBC H-32 BOOSTER

B6w4H4
B6W6H4
BB6WH4

I
2 0 a 4 a

ANGLE. BETA. DEGREES
ALPHA ELE VTR HTAIL
TO.00oo0 .000 -1t.000
70.000 .000 -1 5.000
70.000 0.000 -15.0OO

0. 1Z

sI
.1so10 ia 14 1i

REFERENCE INFCORMATI~'

SREF 15.3440 S.IN.
LREF I.4600 INCHES
BREF 9.5szo INCHES
XHRP .02z*0 INCHES
THRP 0.0000 INCHES
ZHRP 1.50ro INCHES
$CALE 0.4340 PERCNT

PAGE 100

1111
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.00
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-. 03
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z

LLJ

U
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z
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-. 00 L-
-to

SYMBOL

OY40
DATA SET

(rCxoO3)
(FCX143)
(F~CX 1553

HACH
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HEORAL IN YAWALPHA:70.

-.03 ELIU= I
-.. 

-0, -14 -in -10 - * - 4

DATA SET SYMBOL CONPIGURATION DESCRIPTION
I(CX8::) Q GAC HST-U2o TIC H-32 BOOSTER
(FCXIS4 L GAC HST-OZO TBC H-3Z BOOSTER
(VCX153) O GAC HST-OZO TIC H-32 BOOSTER

NACH

-4 - s a 4 4

SIOE SLIP ANGLE. BETA. DEGREES
ALPHA ILCVTR HTAIL

36W4H4 70.000 0.000 - 15.00
BOUWH4 O. 700 0o.000 -11.000
BSW7H4 TO.000 0.000 -15.000

0.180

IS

REFERENCE INFORMAFTION
SREF 13.3440 24.IN.
LREF 1.40e0 INCHES
BREF 9 .5t0 INCHE 
XHRP T.,810 INCHES

.YHRP 0.0000 INCHES
ZtRP I.0r0o INCHES
SCALE 0.4340 ECRCNT

PAGE 1 01



EFFECT OF WING DIHEDRAL IN YAW.ALPHA=70. DEG.

--0
iss -14 -in -10

.1
- a

I
-C

C

SYMBOL CONFIGURATION DESCRIPTION
GAC HST-020 TBC H-32 BOOSTER
GAC NHT-020 TBC H-32 BOOTER

o GAC H$T-OSO TBC H-32 BOOSTER

POACH

I
- 4 

SIDE SLIP

BOW4H4

B6W?H4

::WGM4
96ldM4

I I
a 0 a 4 e

ANGLE, BETA. DEGREES
ALPHA ELCVTl HTAIL

T70.000 .000 -15.000
o.000 o.000o -15.000
T0.000 0.000 -1.000O

0.120

0o aI 14 10

RCFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.46e0 INCHCS
EREF 9.45*0 INCHES
XHRP 7.*o10 INCcES
YHRP 0.0000 INCHES
ZHNP 1.S0ro INCHES
SCAL 0.4340 PCRCNT

PAGE 1 02
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I.i
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-J
r

-. 0o

DATA SET

(FCXOI3)
(FCX14S)
IFCX153)
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EFFECT OF WING DIHEDRAL IN YAW,ALPHA=70. DEG.
-frT i l i' ; ' ; 1 ~ ! ' ; T i ! ! l i l l r i l l l l i l i l 

-14 -sR

CONFIGURATION DESCRIPTION
GAC HST-UZU TBC H-32 BOOSTER
GAC HST-0Z0 TBC H-32 BOOSTER
GAC HST-o20 TBC H-32 BOOSTER

SIDE SLIP ANGLE.

B6W4H4
B6W6H4
B6WTH4

4 0 aa 14 a1

BETA. DEGREES
ALPHA
70.000
70.000
70.000

ELEVTR HTAIL
0.000 -15.000
0.000 -15.000
0.000 -15.000

O.z20

REFERENCE INFORMA
SREF 13.3440
LREF 1.4000
EREF 9.6520
2IRP 7.0210
YtCRP 0.0000
9MRP 1.s0ro
SCALC 0.434CMACH

PAGE 103

...

1.0

1.4

t.a

1.0

0.0.

o0.0

-J

Ld

LL
LL

U

JL

-i

0.0

-0.8

SYMBOLDATA SET
(FCXU83)
(FCX143)
(FCXI$S)

-10 - - 6 - 4 - a

TI ON

s50. N.

I NCHIE S

INCHII S
INCHES
PER C T
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SYMBOL CONFIGURATION DESCRIPTION

GAC HST-OZO TBC H-32 BOOSTEI
GAC HST-020 TBC H-32 BOOSTER

O GAC HST-020 TBC H-S2 BOOSTER

6 -4 -3 0 4 6

SIDE SLIP ANGLE, BETA. DEGREES
ALPHA ELEVTR HTAIL

R 86W4H4 70.000 0.000 -15 .000
R 86W6H4 70.o00 0.000 -1s.000
R B6W7H4 70.000 0.000 -1 . 00

a 10 1i 14 a1

REFERENCE INFOR*ATION

SREF 13.3440 S. IN..
LREF 1.4660 INCHES
BREF 9.6520 INCHES
XHRP 7.Z10o INCHES
YHRP 0.0000 INCHES
ZHRP 1.5T0o INCHES
SCALE 0.4340 PERCNM

PAGE 1 04

EFFECT OF WING DIHEDRAL IN YAW,ALPHA=70. DEG.
S.. r

S.4

1.I

A.0

o.B

z-

--

LL
LL
ULd

I

Q.

o0.

0.4

O.3

0.0

-O.t

-0.4

-0.6

-0.0

-1 .0

-l.a a
_10 -14 -12 -10 - a

DATA SET

(FCXO3S)
(FCX143)
(FCXI53 

MACn 0.120

. j



EFFECT OF WING DIHEDRAL IN YAW.ALPHA:70.
16.0VX V- WI r..|vpf7VT--- T$ EI

0.o

b.0

8.o

1.o

o.5

o.o0
-s0 -G4 -IC -10

DATA SET SYMHOL

(FCXO8 )
( FCXI43 )
(FCX15S5 )

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION ALPHA ELEVTR HTAIL

GAC NST-020 TBC H-32 BOOSTER B6W4N4 70.000 0.000 -15.000
GAC HST-020 TBC H-32 BOOSTER B6W6H4 70.000 0.000 -L1.OUO
GAC HST-020 TBC H-S2 BOOSTER BOWTH4 TO.000 0.000 -15.000

0 .20

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.468U INCHES
BREF 9.6s2a INCHES
XNRP t.razu INCHES
YNRP 0.0000 INCHES

ZNRP 1.sruO INCHES
SCALE o0.4S48 PERCNT

PAGE 1 05
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EFFECT OF WING DIHEDRAL IN YAW,ALPHA=70. DEG.
E I ! ! ¥ r I t · r I I ! w · i W ! ! I ! · I · d · ! ! ! · ! I ! J ~ I

-. 06

DATA SET SYMBOL
(FCX083)
(FCX1 43) O
(FCXISS3 ) AC

MACH

-. 05 -. 04 -. 03

CONFIGURATION DESCRIPTI

GAC NST-o20 TBC H-32 Bc
GAC HST-02O TBCNH-32 BC
GAC HST-020 TBC H-32 BC

.1 .1
-. 03 -. 01 .00 .01 .02

YAWING MOMENT COEFFICIENT. CYN (BODY
ION ALPHA ELEVTR HTAIL

OOSTER B6W4H4 o0.000 0.000 -15.000
COSTER B6W6H4 T0.000 0.000 -15.000
OOSTER B6W7H4 o0.000 0.000 -15o000

0.120

I I .1
.03 .04 .0D .06

AXIS)
REFECRNCE INFORMATION

SREF 13.3440 SO.IN.
LREF 1.4aL0 INCHES
BREF 9.6520 INCCES
XHMP T.sZIO INCHES
YHRP 0.00,0 INCHES
ZHRP 1.5670 INCHES
SCALE 0.4346 PERCNT

PAGE 1 06
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EFFECT OF WING DIHEDRAL IN YAW.ALPHA:70. DEG.
; ! i~ w ! r ! u · i v J u v v i i I · v u u . v v ! d · I I · ! f i ! ! ·

X f X T4-t i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-.020 - .010 - .00 .000 .005 .010 .019 .0'n .025 .00O .o0s

YAWING
CONFIGURATION DESCRIPTION

GAC HST-020 TBC H-32 BOOSTER
GAC HST-020 TBC H-32 BOOSTER
GAC HST-020 TBC H-32 BOOSTER

MOMENT COEFFICIENT. CLN CSTABILITY AXIS)

B6W4H4
86W6H4
86WUH4

ALPHA
70.000

o7.000
7c.000

ELEVTR HTAIL
0.000 -15.000
0.000 -15.000
0.000 -15.000

0.z20

REFEreNCE INFORNATION

9REF 13.3440 SQ.IN.
LREF 1.4600 INCHES
BREF 0.6520 INCHES

ANR P 7.6210 INCHES
VNRP 0.0000 INCHES
ArIRP 1.50ro INCHES

SCALE 0.4346 PERCHT

PAGE 1 07

n1!

.41 C
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.0S

.o0

U

L-
O
UL

LLI

U
LL-J

C:

LLI

-J

I.-

-j

.15

.lo

. 05

.00

-. 09

-. 10

-. 1t

-°%

-. 20

-. 8a

-. D0

- .40 
-. o05 -. 030 -. 02o

SYMBOLOATA SET

(FCX063)
(FCXI43)
(FCX53 )

MACH



SIDE SLIP ANGLE. BETA. DEGREES
SYMBOL CONFIGURATION DESCRIPTION

AC HST-OZo TOC H-3Z BOOSTER
GAC HST-020 TBC H-32 BOOSTER

O GAC HST-020 TBC H-32 BOOSTER

HACH

88W4H4VS
aBW6H4V3
88WH4 V3

ALPHA ELEVTR HTAIL
0.000 -15.000

0.000 0.000 -15.000
0.000 0.000 -15.000

8.120

REFERENCE INFORMATION

SREF 13.3440 se.1".
LREF 1.4400 INCHE1
BREF 9.6s50 INCHES
XMRP 7T.610 INCHES
YHRP 0.0000 INCHES
ZHRP 1.S07o INCHES
SCALE 0.4346 PEICHT

PAGE 1 08

DATA SET

( FCXZa4
(FCX7?4)
(FCX314)



.050

-. 030

-. 03os5 -1o -14

DATA SET

( FCXZ24)
(FCX374)
(FCX384)

-aE -10

SIDE SLIP ANGLE. BETA. DEGREES
SYMBOL CONFIGURATION DESCRIPTION

GAC HST-020 TBC H-32 BOOSTER
GAC HST-020 TBC H-32 BOOSTER

O CAC HST-020 TBC H-32 BOOSTER

MACH

88W4N4V3
B8W6H4V3
BoWTH4V3

ALPHA ELEVTR HTAIL
0.000 -15.000

0.000 0.000 -15.000
0.000 0.000 -15.000

0.120

REFERENCE INFORMATION

SREF 1S.3440 SQ.IN.
LREF 1.4680 INCHES
BREF 9.6320 INCHES
XMRP F.8210 INCHES
YHRP 0.0000 INCHES
ZHRP 1.so70 INCHES
SCALE 0.4346 PERCNT

PAGE 1 09
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EFFECT OF WING DIHEDRAL IN YAW. ALPHA=O. DEG.

-14

.TiN N T I] _l __ _ .i _ l __l _l ___ T[.[ ' r il li li .I .

;
-1a

I
-10 - 8

CONFIGURATION DESCRIPTION
GAC HST-020 Tac H-32 BOOSTE
GAC HST-020 TOC H-32 BOOSTE
GAC HST-O2D TBC H-32 BOOSTE

6 - -4 0 4 6

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL

R B8W4H4V3 0.000 -15.000
R BSW6H4V3 0.000 0.000 -19.000
R D8W7H4V3 0.000 0.000 -15.000

,.1*0

I
a

I
10 1l I

RErERENCE INFORMATION
SREF 13.3440 SQ.IN.
LREF S.4460 INCHES
OREr 9,.690 INCHES
XHRP 7.0210 INCHES
YNRP 0.O000 INCHES
ZMRP 1.50ro INCHES
SCALE 0.4340 PERCMT

PAGE 110
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DATA SET
(FCX2Z4)
(FCX37A)
(FCX364J

SYMBOL

0

MACH

aI

I
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.ea

.00

HEDRAL IN YAW.ALPHA:O,

c)

z

O

O) .o - -

z

LL

U -. '0 ' -__

Z
W

Z -. oa

z-

.04

-. 05

-. 06 . . . , . . . . . . . .
-1s -14 - -10 - 8 -

DATA SET SYMBOL CONFIGURATION DESCRIPTION
IFCX224) , GAC HST-Q0Z TBC H-3Z BOOSTER
(FCXST4 ) GAC HST-OZO TBC H-3S BOOSTER
(FCX304) 0 GAC HST-020 TBC H-32 BOOSTER

HACH

SIOE SLIP ANGLE, BETA. DEGREES
ALPHA ELEVTR HTAIL

BSW4H4VS 0.000 -15.000
BSW6H4V3 0.000 0.000 -15.000
I 8W7H4VS 0.000 0.000 -15.000

.1o20

REFERENCE INFORMATION
GREF 13.5440 SQ.IN.
LREF 1.4680 INCHES
BREF 8.0820 INCHES
NMRP P.StO1 INCE a
¥YRP a 0.0000 INCHES
ZHRP 1.50ro INCHES
SCALE 0.4540 PERCNT

PAGE 111
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SIDE SLIP ANGLE. BETA. OEGREES
CONFIGURATION DESCRIPTION

GAC HST-020 TBC H-32 BOOSTER
GAC HST-020 TBC H-32 BOOSTER
GAC HST-020 TBC H-32 BOOSTER

BSW4H4V3
B8W6H4V3
BSWTH4VI

ALPHA ELEVTR HTAIL
0.000 -15.000

0.000 0.000 -15.000
0.000 0.000 -15.000

0.S20

REFERENCE INFORMATION

SREF 13.3440 S4.I".
LREF 1.4660 INCHES
BREF 9.6520 INCHES
XNRP T.t10 INCHES
YHRP 0.0000 INCHES
ZHRP 1.50ro INCHES
SCALE 0.4340 PERCNT

PAGE 112
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SYMBOLDATA SET

( CX224)
(FCX374)
( FCX34 
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DIHEDRAL IN YAW, ALPHA=O.

SIDE SLIP-ANGLE. BETA, DEGREES
SYMBOL CONFIGURATION DESCRIPTION ALPHA ELCVTR HTAIL

G AC HST-OZO TBC H-32 BOOSTER B8W4H4V3 0.000 -15.00D
GAC HST-020 TBC H-32 BOOSTER B8W6H4V3 0.000 0.000 -15.000

o GAC NST-020 TBC H-32 BOOSTER BW7H4V3 0.000 0.000 -15 .000

HACN *.z12

1 

REFERENCE INFORMATION
$REF 13.3440 SQ.IN.
LREF 1.4680 INCHES
BREF 9.6520 INCHES
XHRP r.8o10 INCHES
YmRP 0.0000 INCHES
ZMRP 1.5iro INCHES
SCALE 0.43540 PECIc

PAGE 113
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DATA SET
(FCX224 )
(FCX3 T4 
(rcx34 )



EFFECT OF WING Di
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(FCXZZ4) G AC HST-O2l TSC H-32 BOOSTE
(FCX3S4) L GAC HST-020 TBC H-32 800TE
(FCX3SB4) O GAC HST-OZO TBC H-3Z BOOSTE

MACH

0 - 4 - a a a 4 ·

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL

R 88W4H4V3 0.000 -15.000
R B8W6H4V3 0.000 0.000 -15.000
R e87H4VS3 0.000 0.000 -15.000

·.Iz0

* ·
I

10 1i 14 1!

REFERENCE INFORMATION
SREF 13.3440 SO. IN.
LREF 1.4640 INCHES
BREF 9.e650 INCHES
XMRP .68·10 INCHES
THRP 0.0000 INCHES
ZMRP 1.56To INCHES
SCALE 0.4340 PCtCNT

PAGE 114
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IrFCXZZ4 GAC nST-020 TBC H-32 BOOST
(FCXS3r4) GAC nST-020 TBC H-32 BOOST
(FCXS34) 0 GAC HST-020 TBC H-32 BOOST

MHACH

SIDE SLIP ANGLE. BETA. DEGREES
ALPHA LEV TR HTAIL

rER BSW4H4V I 0.000 -15 .000
ER 8W6H4V3 o0.000 0.000 -15.000
ER BsUwH4v3 0.000 0.000 -1..000

3.120

REFERENCE INFORMATION
SREF 13.3440 SG.IN.
LREF 1.46O0 INCHES
BREF 9O.520 INCHES
XHRP ?.4110 INCHES
YMRP 0.0000 INCHES
ZNRP 1.6to0 INCHES
SCALE O.4S34 PtRCNT
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DATA SET SYMBOL CONFIGURATION DESCRIPTION

IFCX'24) GAC HST-020 TBC H-32 B OO STER
(FCXST4) GAC HST-020 TBC H-32 BOOSTER
(FCX3*4) GAC HST-020 TBC H-32 BOOSTER

MACH o.10o

3IOE SLIP ANGLE. BETA. DEGREES
ALPHA ELEVTR HTAIL

B8W4H4V3 0.000 -15.000
S8W6H4V3 0.000 0.000 -15.000

881WTH4VS3 0.000 0.000 -15-000

REFERENCE INFORMATION

SRAEF 13.3440 SQ.IN.
LREF 1.460 INCHES
BREF 9.6520 INCHES
XMRP Tr.S10 INCHES
YHRP 0.0000 INCHES
Z#RP I1.f60r INCHES
SCALE 0.4348 PERCNT

PAGE 116

IlI



EFFECT OF WING DIHEDRAL IN YAW,ALPHA=O. DEG.
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OATA SET SYMBOL

( FCXZ24 ) 
(FCX 74 )

(FCX384 ) O

HA CH

-. os -. 04

-=lll= ll ==l lllll =l l ll[l lf llll

| TXT/S

-. 03

CONFIGURATION DESCRIPTION

GAC MST-020 TBC H-32 BOOSTER
GAC MST-020 TBC N-32 BOOSTER
GAC NST-020 TBC H-32 BOOSTER

-. 03 -.01 .00 .01 .02 .03

YAWING MOMENT COEFFICIENT. CYN CBODY AXIS)

B8W4H4VS

88W7SH4VBOW?,M4V3

ALPHA

0.0000
0.000

ELEVTR NTAIL

0.000 -15.000
0.000 -15.000
0.000 -15.000

8.120

.04 .00

REFERENCE INFORMATION

SREF 13.3440 SQ.IN.
LREF 1.4660 INCHES
BREF 9.6520 INCHES
XHRP 7.0210 INCHES
YHRP 0.0000 INCHES
ZNRP I.SSO INCHES
SCALE 0.4348 PERCNT
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EFFECT
..4 I I

-. 03o -. O0O -. 023 -. 020 -. 015

YAWING MOMENT COEFFICIENT. CLN (STABILITY AXIS)
SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVTR HTAIL REFERENCE INFORMATION

GAC HST-020 TBC H-32 BOOSTER 86W4H4V3 0.000 -15.000 SREF 13.3440 SO.IN.
[ GAC HST-020 TBC H-32 0 OOSTER O8W6H4V3 O.000 D.000 -- 15.000 LREF 1.4660 INCHES
O GAC HST-020 TOC H-32 BOOSTER 8W7rH4V3 0.000 0.000 -15.000 BREF . 6.5O INCHES

XNRP r.8ZIO INCHES
P 0.0000ooo INCHES

ZNRP 1.5ero INCHES
SCALE 0.4340 PERCNT

MACN .120
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DATA SET

(FCXZ24)
(FCX3?4)
( FCX3s4 )


